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Fig. 1,—Northern or Middlesex Entrance. Pig. 2.—The Two Upper Floors of the Shield, 


Pig. 3.—View at the Rear of Shield During the Driving of the Tunnel, Showing Cast Iron Lining and the Hydraulic Brectors, 
THE BLACKWALL TUNNEL, LONDON.—(See page 217.) 
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OBSTACLES TO THE PROPOSED ERIE CANAL IMPROVE- 


MENT. 

The recent course of events at Albany suggests that 
the proposed scheme for enlarging and improving the 
Erie Canal will have to travel a rough road before it 
irrives at the point of actual construction. The indi- 
‘ations are that this greatly needed work will have to 
e in abevance for at least another year. That strong 
»pposition should have been developed against the 
canal was not unexpected. It is well known. that 


there is a number of apparently unrelated interests 
that would be, or at least think they would be, ad- 
versely affected by the enlargement of the existing 
canal toaccommodate boats of a thousand tons or over. 

Leaving out of consideration the railroads which, in 
the nature of things, cannot be expeeted to look with 
mach favor upon a rival system of trapaportation 
whose suceessful operation would divert an enormous 


vearly tonnage from their systems, there are other 
hostile elements, whose opposing influence, tending 
in one direction, may well prove fatal to the canal. 


There is first to be considered the farming population 
of the interior of New York State, who long ago found 
that wheat growing was unprofitable, mainly because of 
the cheap rates at which the prodact could be brought 
from the great wheat fields of the West, and, who 
therefore, failed to see how any further cheapening of 
transportation could better their condition. In many 
cases they bave come to look upon the canal as a toll- 
road which exists for the benefit of two great terminal 
toli-gates, New York and Buffalo ; and thev seem to 
have lost sight entirely of the fact that of late years 
the reeeipts from local traffie on the canal have ex- 
reeded those frow the through freight. 

Another adverse influence, indirect, but undoubtedly 
powerful, is to be found in the proposal to build a full- 
sized ship canal from the lakes to the ocean, a scheme 
that finds its strongest supporters in the wheat pro- 
ducing communities of the West, who see in the crea- 


tion of a ship eanal and the possibility of wheat’s being ; 


shipped from lake ports direct to its destination in 
Europe, the prospect of an immediate lowering of 

sight charges and a consequent increase in the pro- 
dacers’ profits. 

There are indications of opposition, also, from the 
vested interests of the transportation companies of the 
Great Lakes, whose operations under existing conditions 
are known to be extremely profitable. The opening of 
waterways, such as the proposed Erie Canal, and the 
recently opened Canadian Canal, with depths of water 
of 12 and 14 feet, will, it is feared, disturb the existing 
condition of things.in more ways than one. In the 
liret place, it is certain that it will develop a new 
type of vease! capable of carrving wheat without inter- 
mediate handling direct from Duluth to New York, 
and again it is feared that the canals will open up the 
lake carrying trade to the competition of a vast fleet of 
deep sea steamers of the smallerclass. That the existing 
conditions will be somewhat modified bythe canals is 
not to be disputed, but the fear that they will be preja- 
dieial to the preseat transportation companies on the 
lakes is unfounded, for experience has shown that any 
modifications in methods of transportation which reduce 
the amount of bandling and increase the facilities for 
the moving of freight invariably benefit the transporta- 
tion companies themselves as much as they do the 
general public. 

We are of the opinion that most of these objections 
are based upon a too local view of the econowie effects 
of the canal. The prosperity of the interior of the 
State is closely related to the prosperity of New York 
as its great shipping point for the Oid World, and thedi- 
version of trade from New York to other ports which 
has been taking place of late years, unless it be checked, 
cannot fail very iaterially to affect the prosperity of 
interior towns and districts along the route of the 
canal, As to the shipping interests of the lakes it has 
yet to be shown in what particular they will be injari- 
ously affected ; and as we have said, the increaseof traf- 
fic resulting from improved facilities mast altimately 
wore than offset auy temporary derangement of an ex- 
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isting and profitable business. As to the deep water 
ship canal, the report of the government engineers in- 
dicates that the interest on the first cost of construe- 
tion would more than outweigh any possible subse- 
quent benefit to be derived. Furthermore, the condi- 
tions of navigation in the comparative calm of the lakes 
and amid the heavy storms of the Atlantic are so dif- 
ferent as to call for an entirely different class of vessel ; 
aship built for the Atlantic being of a type of con- 
struction too strong and unnecessarily costly for the 
lakes, while the comparatively cheap and _ lighter- 
built lake-vessel is unfitted, if not positively unsafe, as 
the experience of the ‘“‘ Whalebacks ” has shown, for 
deep water navigation. 
—_——— OO OOOO" 

AUTOMOBILISM IN THE GERMAN POSTAL SERVICE. 

The results obtained in the trial of automobiles for 
the government postal service in Germany do not seem 
to be as satisfactory as prevailing reports would have 
led us to expect. At the same time it is to be borne in 
mind that the conditions imposed for the service were 
somewhat severe, and that only two types of automo- 
bile were givena trial. Furthermore, the failures seem 
to have oceurred chiefly during the snowstorms of the 
winter, when the efficiency of any type of vehicle, 
whether horse-drawn or otherwise, is greatly reduced. 

The government has decided that the results ob- 
tained with the postal cars driven by hydrocarbon 
motors indicate that the type is not satisfactory for 
such service, and that considerable improvements will 
have to be wade in the motors before they reach the 
absolute reliability demauded by the postal authori- 
ties. The two electromobiles which were ased seemed 
to have given better results, although they broke 
down wore or less during the snowstorms, the trouble 
being the same as that which was experienced last 
winter on the underground trolley roads of this city. 
The electromobiles had sufficient power but insufficient 
adhesion. The larger of the two was therefore pro- 
vided with heavier rubber tires, while the smaller had 
its iron tires roughened, both changes being made with 
a view to improve the adhesion. These results do not 
agree with those obtained in this city, where the elec- 
tric cabs, under similar conditions, continued to run 
long after the other means of transportation of the 
city had been paralyzed. 

The Postal authorities also raised the objection that 
the accumulators are extremely heavy in proportion 
to the power given out, and they suggest that builders 
should provide a suitable device to prevent malicious 
starting of the motors when the driver is not in at- 
tendance. 

In view of the fact that steam-driven automobiles for 
heavy work have proved so successful in England and 
that steam-driven automobiles of a lighter type have 
given excellent results in this country, it is surprising 
that the German postal authorities should not have 
included a steam automobile in these trials. They are 
light for their power, have excellent hill-climbing abil- 


ity, and when properly designed and constructed seem _ 


to.be thoroughly reliable. This adverse report will 
necessarily be disappointing to the friends of automo- 
bilism, but we think that for the reasons given it is 
not entitled to the weight which a Government report 
of this kind should naturally carry. 
— 0 eC 
THE WORK OF THE DIVISION OF ENTOMOLOGY. 

The work of the Division of Entomology of the 
Department of Agriculture has been most gratifying 
during the last fiscal year. Asin former years the work 
of the division may be elassified under investigations 
upon specific injurious insects or groups of insects, 
experimental work with regard to the determination of 
speciwens sent in, the general investigation of life his- 
tories of the injurious inseeta, work on the geograph- 
ieal distribution of injurious insects of the United 
States, bibliographic work, investigations in api- 
culture, preparation of circulars, correspondence, ete.. 
and in addition, this year, work has been carried on 
upon the exhibit of insects for the Paris Exposition. 

The investigations on the insects from abroad is 
most important. In 1894, a skilled entomologist was 
sent to Mexico to study the injurious insects 
liable to be introduced from that country into the 
United States ; this investigation has been carried on 
continuously natil the present time. The results which 
have been obtained bid fair to become of great im- 
portance to certain sections of the United States. 
The introduction and apparent establishment of the 
insect which in Mediterranean countries fertilizes the 
Smyrna fig has heretofore been mentioned. In 1899, an 
assistant was sent to Porto Rico to collect and study 
the injurious insects of that island. Large collections 
were made and a report of the trip will be published 
in one of the bulletins of the division. The im- 
portance of the investigations on foreign insects is 
shown by an instance which occurred in the spring of 
1899, when an inseet boring into the stems of orange 
trees received in California from Japan, was at once 
recognized by cowparison with specimens received 
some time ago from that country, and the habits of 
which were reported at tha’ time by a temporary agent 
of the division, It was at once determined to be a 
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very dangerous species, and the trees having the insects 
were destroyed. 

Work upon insects damaging forests in the North- 
western States have been carried on and the result of 
the investigations was that many species new to science 
were found, and which were undoubtedly engaged in 
destructive work in the timber of that region. Dr, A. 
D. Hopkins, the expert, made many observations upon 
which may be based practical suggestions which will 
prove of value to lambermen. Investigations regard- 
ing scale insects have been carried on both by the 
officials of the department and by State officials. In- 
vestigations were also started in the autumn of 1899 on 
insects as carriers of disease, and the results of the in- 
vestigation will soon be published. Work on garden 
and greenhouse insects, injurious grasshoppers, and 
insects affecting the tobacco crop have been carried on 
during the last fiseal year. Dr. L. O. Howard, the en- 
tomologist of the department, gives an outline in his 
report of the proposed work for the fiscal year of 1900, 
which includes investigations on the outbreaks of local 
species of grasshoppers, partial exploration of some of 
the suspected permanent breeding grounds of the 
Rocky Mountain locusts, or Western grasshopper, and 
to carry on the work concerning the establishment of 
the blastophaga in California to fertilize the figs. Dr. 
Howard also mentions the need of investigations in 
the West Indies and the Philippines, and also experi- 
mental investigations in apiculture. 


—~ 
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CHANGES IN THE ASSISTANT COMMISSIONERSHIP. 

By the resignation of Mr. Arthur P. Greeley, Assist- 
ant-Commissioner of Patents (who is to engage in pri- 
vate business), the Patent Office has lost one of its 
strongest men. His breadth of mind and fairness of 
spirit has done much to advance the interests of the 
inventors of this country. Born at Methuen, Mass., 
of old New England stock, he graduated from Dart- 
mouth College in.1883. He was admitted to the bar of 
the District of Columbia in 1887. 

Mr. Greeley’s connection with the Patent Office be- 
gan in 1884, when he was appointed assistaut-exam- 
iner; in 1891 he became principal examiner, and in 1895 
he became examiner-in-chief—strictly upon merit. 
Commissioner Butterworth requested Mr. Greeley to 
become Assistant-Commissioner of Patents, which he 
did on May 27, 1897. 

One of the first matters which engaged Mr. Greeley’s 
attention after his entrance upon his new duties as 
assistant-commissioner, was the restoration of the rales 
of practice in foree prior to 1895, and they were re- 
stored on June 18, 1897. 

At the time of Mr. Greeley’s appointment, the pro- 
ceedings in the notorious Wedderburn case had already 
been begun, and the conduct of the matter was very 
largely in his hands, and his report of his findings and 
recommendations in the case, which resulted in the 
Wedderburn disbarment, is generally recognized as of 
great importance. 

During Commissioner Butterworth’s long illness, 
Mr. Greeley had entire charge of the Patent Office, and 
administered its affairs to the general satisfaction of 
patent attorneys and their clients. 

A matter of considerable importance which came 
before him during this period was the question of the 
registration of prints and labels. The registration of 
prints and labels had practically ceased since 1891, 
through the construction placed by the office upon a 
decision of the Supreme Court. Mr. Greeley believing 
that the construction placed on this decision was er- 
roneous, and recognizing the importance to commercial 
interests of protection of the prints and labels, re- 
opened the registration in decisions rendered in Janu- 
ary, 1898. The fact that in 1898, 235, and in 1899, 611 
prints and labels, many of them lithographs of unques- 
tionable artistic merit, were registered, indicates the 
importance to the business interests of the country of 
Mr. Greeley’s policy in this matter. 

Mr. Greeley has, both in his work as Assistant Com- 
wissioner and in his work as a member of the commis- 
sion to revise the patent and trademark laws, to which 
he was appointed by the President in 1898, taken great 
interest in trademarks and their protection in this 
country and abroad. In 1899, he published a volume 
on foreign patent and trademark laws, in which for 
the first time the systems of protection of trademarks 
in foreign countries are presented to the American 
public in comparison with the trademark law of this 
eountry. 

Perhaps the most important cases which come before 
the Commissioner or Assistant Commissioner for de- 
cision are the interference cases. Mr. Greeley’s de- 
cisions in these cases have seldom been appealed from, 
and in but one ease out of eleven which have been de- 
cided by the Court of Appeals on appeal from his de- 
cision, has his decision been reversed. 

We wish Mr. Greeley success in his new undertak- 
ings. 

The new Assistant Commissioner of Patents is Mr. 
Walter H. Chamberlain, of Chicago, who was promptly 
nominated by President McKinley. The selection is 
an adimirable one, as since his admission to the bar in 
1890 he has wade a specialty of pateat law, He was 
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born in Detroit in 1866, and entered the office of Wells 
W. Leggett, a son of the former Commissioner of Pat- 
ents. He soon became a well-known patent lawyer, 

We,understand that Mr. Chamberlain was appointed 
through the recommendation to the President of the 
Commissioner of Patents. 
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SOME CHINESE VEGETABLES. 

A thorough investigation of the food and vevetables 
offered for sale in Chinatown, San Francisco, is veing 
made by Prof. Walter Biasdale of the chemistry de- 
partment of the University of California, and un- 
doubtedly many of the vegetaoues can also be obtained 
in the Chinese quarters at New York. They form a 
remarkable collection, entirely different from that of 
Caneasians. In fact, the Chinese do not care at all 
for our vegetabies with the exception, perhaps, of 
-elery. Many of their common vegetabies would form 
n agreeable addition to our own tables as they possess 

ualities of flavor and nutrition which, in many cases, 

e equal to any of the vegetables so common with us. 

Po kua” which is used for cooking, is grown both 

its fibrous pulp and as a food, It isa long gourd- 
ike vegetable measuring when mature about 24 inches 
and is yellowish green in color and contains quantities 
of sugar and starch and is highly nutritious, but is in- 
ferior in flavor to the delicate qualities which make 
the squash a desirable vegetable. The young green 
and hairy fruit of the “zit kwa” isa kind of melon 
growing on a vine and is boiled and seasoned like a 
equash. The interior is made up of a white, solid 
flesh, set with rows of white seeds. When mature, 
says The San Francisco Chronicle from which, we de- 
rive our information, these vegetables weigh thirty 
pounds, and are covered with an exudate which hard- 
ens toa white wax. The hairs disappear, and the sur- 
face is perfectly smooth. This product is used by the 
Chinese for making a confection, and in this form has 
a taste and flavor as agreeable as many of the glaced 
fruits. The “chu ko” is something like an ordinary 
potato in starehy content and nutritive value, but in 
appearance resembles the beet. It is the most com- 
mon and valuable of cultivated root crops among the 
Chinese, as it holds among them about the same place 
as does the potato with us. Analysis shows it to bea 
dietary article far superior to the potato. It has a 
flavor characteristically Chinese and would probably 
not be esteemed by us. The root yields excellent 
starch, and is largely employed by the Chinese in mak- 
ing that commodity. It is grown on swampy land. 
The “‘ taro” somewhat resembles the last named vege- 
able. It is also grown in the Hawaiian Islands. It 
resembles an ordinary red beet whose consistency is 
that of a sweet potato. It has found favor with many 
American families, and their purchase of the bulb com- 
prises no ineconsiderable part of its sale. It can also 
be used as an ornamental aquatic plant, the roots be- 
‘pg easily started. An extraordinary thing, which 
fas been noticed, is that nearly all of the vegetabies 
of Chinese origin have a considerable proportion of 
manganese. Prof. Blasdale has found that the green 
color characteristic of manganese was always present 
in a greater or less degree upon igniting the ash of the 
Chinese vegetables. The water chestnut or * ma hai” 
shows the largest quantity. This is a well-known food 
in Chinese quarters. It has a sweet chestnut flavor and 
is juicy and watery in consistency. It has a thick, 
tough brown outer skin. Within it is white, and when 
grated yields quantities of starch. It-is eaten either 
raw or boiled. It does not resemble the chestnut in 
any sense, being a little bulb, and growing at the bot- 
tom of a collection of long, marsh grass stems. A con- 
siderable proportion of Chinese vegetables are pro- 
duced from swamps. 

The lily bulb called by the Chinese ‘* pak hop” finds 
a large sale, the price ranging from 10 to 20 cents. 
They are sold green and dry and are regarded as a 
delicacy. The seeds of the lotus which grow largely 
in China are roasted and ground. They are then 
made into bread and are used largely insoup. They 
are eaten raw, boiled or roasted and are sold in great 
quantities in Chinatown, two varieties of them being 
obtainable. The Chinese also eat varieties of sweet 
potatoes which are almost like those grown in this 
country. The “fan ko” or yam bean grow upon a 
fibrous vine which runs along beneath the surface of 
the ground. They are covered with a thick yellow 
stringy bark which peels off and leaves a white fleshy 
interior, firm and sweet tothe taste. Above the ground 
the vine bears rounded leaves and white flowers, bulbs 
or beans containing large quantities of starch and cane 
sugar, and have a sweet insipid flavor, but are natri- 
tious. The most poisonous vegetable which the Chinese 
eat is ‘‘ ginseng” which contains hydroeyanie acid. It 
is rich in starch and nearly all the proteins is true al- 
buminoid, and it contains large quantities of both 
cane and reducing sugar. The roots are about 20 
inches long, 4 inches thick, and weight about 14% 
pounds. They taper at both ends and are curved with 
gray bark. The flesh is white and sweet and is tra- 
versed by bundles. It is very starehy and is used 





largely by the Chinese asa source of starch which they 
wake into a kind of tapioca. 
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Beans are the great standby of the Chinese and the 
“soy bean” is the most important. There are a vast 
variety of other beans and they are boiled, baked, made 
into soup, and are even made into ajbean cheese. In 
preparing this cheese the beans are soaked in water 


for thirty-six hours. They are then reduced to a paste 
and the mass cooked. This is strained through a 
coarse cloth, thereby making a white fluid much re- 
sembling milk and having some of its characteristics, 
A crude salt is added which coaguiates and precipi- 
tates the protein material in this fluid, and the mass 
resulting is kneaded into small square cakes so com- 
mon on the Chinese grocers. Sauce is also made of 
the beans, and a kind of macaroni, looking very much 
like old-time yellow taffy. Most of the beans are 
sprouted or germinated and are eaten as green vege- 
tables and in nearly all Chinese groceries may be seen 
bucketsful of sprouted beans, the young plants curl- 
‘ng around the kernel. They have been soaked in 
water until the hulls were softened and the growth 
started. Watermelon seeds are also commonly eaten, 
and for the variety chiefly used they are boiled for 
thirty-six hours before they are fit to eat. Purslane is 
extensively used as a pot herb and ginger, both the 
roots and stalks are eaten in yreat quantities as are 
also several varieties of bamboo shoots. Many of the 
products are imported from China, but most of them 
are now grown along the banks of the Sacramento 
and are brought every morning to the groceries in the 
Chinese quarters of San Francisco. 
———— OOS 
THE PATENT OFFICE EXHIBIT AT THE PARIS EXPO- 
SITION. 

The Patent Office holds such a unique place in the 
life and activities of America, that it is only fitting 
that in the closing exposition of the century we should 
be represented by an adequate exhibit of what the 
patent office really ineans, and the important part that 
it has played in aiding us to surmount the ladder of 
industrial supremacy. The patent office exhibit will 
be in the charge of Principal Examiner Edward Bruce 
Moore, Esq., who sailed on March 29. The exhibi- 
tion, which will not be large, will be of unusual inter- 
est, embracing some 208 models, which will reflect the 
inventive genius of America. Heretofore it has been 
the custom at expositions to show the time-honored 
models of the early inventors; this year, however, a 
new plan has heen adopted which bids fair 
to be an immense success. This is toconfine the ex- 
hibit of this year to models representing the basic prin- 
ciples of electricity, as applied to the arts, and to com- 
merece. A special act of Congress was necessary to 
allow the models to be removed from the country. 
Delay in legislation resulted in the necessary curtail- 
ment of some of the exhibits. The early models of 
Edison, Brush, Thompson-Houston, Maxim, ete., will 
be most interesting. The first electric motor of 
Joseph Henry will also be a most important exhibit, 
dating as it does from 1834. The electrical propelling 
machinery of Davenport (1837) is also noteworthy. 
The first printing telegraph invented by Edison in 
1873 will be displayed. The early telephone and phono- 
graph models will also probably be much sought after. 
The selection of Mr. Moore is an admirable one, and is 
a compliment to and recognition of his ability. 

or 0 ro 
M. TRILLOT ON COLOR PHOTOGRAPHY. 

M. Trillot has recently presented to the French Acad- 
amie des Science an account of some experiments 
which he has made in the direction of color photogra- 
phy. Starting from the well-known fact that in a pho- 
tographic plate the image is formed of a precipitate of 
silver in the amorphous state, whose granules are dis- 
persed throughout the thickness of the supporting 
film, the experimenter wished to find out whether this 
amorphous silver could be transformed into a series of 
superposed films or laminw, and in this case color 
effects would probably be produced by interference. To 
solve the problem it was necessary to find a process for 
dissolving the precipitated silver contained in the film, 
and then to find a reagent which would precipitate it 
again in the laminated form. It was found impossible 
to treat the image in a liquid bath, as the solvent ia 
this case attacks the image and carries away a part of 
the silver. The desired result is obtained by exposing 
the image to certain vapors which act upon the silver 
without altering the gelatine. Nitric acid vapor was 
found to be the best suited for the purpose, and 
the plate, after going through a process of cleaning, 
polishing and hardening, is placed in a vessel contain- 
ing commercial nitric acid. After afew seconds’ expos- 
ure to the vapor, the image is seen to diminish, and it 
finally disappears entirely, the plate becoming trans- 
parent and the precipitated silver being dissolved to a 
seemingly colloidal state in the interior of the film. In 
order to make the image reappear in the laminated 
state, it is exposed to hydrogen sulphide containing 
water vapor, upon|which the image is seen to reappear, 
presenting a metallic appearance. By continuing the 
treatment the outline of the object is distinguished, 
and finally a strong coloration, having a metallic 
luster, appears on various parts of the image. If the 
treatment is prolonged, these colors fade out and be- 
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come diffused. The process being stopped at the 
proper moment, the plate is dried, and upon examina- 
tion of the glass or gelatine side by reflected light, a 
polychrome image of strong color is perceived, The 
colors on the two faces of the plate are often compli- 
mentary, seeming to show a dissyinmetrica! arrange- 
ment the reflecting structure. These colors are quite 
stable, but change momentarily when exposed to 
moisture. 

Generally speaking, there is no definite relation be- 
tween the natural colors of the object and those pro- 
duced upon the piate by this process, but on the other 
hand, it is possibie to cause a localization of certain 
colors desired, especially where the different parts of 
the image present considerable variations in thickness, 
and these colors may be made to approach more or 
less to the natural colors of the object. 

To show what may be done by the process, M. Tril- 
lot presented several positive plates of the same sub- 
ject, in which the colors green, red, and white are 
localized upon the corresponding parts of the image, 
which in this ease represent foliage, red tiled roof and 
white walls. It will be seen that it is of importance 
to use orthochromatic plates in applying this process. 
M. Trillot is making further experiments, and expects 
to be still more successful in producing a polychrome 
image. 
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OUR EXPORTS OF IRON AND STEEL. 

No feature of the marvelous growth of our commerce: 
is more striking than that relating to exports of iron 
and steel. The total foreign commerce of the United 
States in the vear just ended has for the first time 
crossed the $2,.000,000,000 line, and the total ex- 
ports of the manufacturers of iron and steel have 
for the first time crossed the $100,000,000 line. In 
the calendar year, 1890, the total exports of iron 
and steel amounted to only $27,000,000, but in 
1899 they were $105,089,645. In the same period the im- 
portations of manufactures of iron and steel have de- 
creased with nearly equal rapidity, the importations of 
1890 being $44.544,140, while those of 1899 were $15,799, - 
206. The striking feature of this rapid growth in our 
importation of manufactures of iron and stee! is the 
fact that European countries are taking largely from us 
in these lines. 

In builders’ hardware, for instance, the United King- 
dom took nearly $2,000,000 worth in the year just 
ended, and Germany more than $1,000,000 worth ; and 
the exports to the United Kingdom of sewing machines 
were $1,285,609 in 1899, against $806,401 in the preced- 
ing year, and the trade in the same line with other 
countries was also gratifying. For new and ingenious 
machinery the world seems now to be looking to the 
United States. Exports of electrical machinery in- 
creased froin $917,453, in 1897, to $2,523,644 in 1898, and 
$3,143,336 in 1899, and metal working machinery from 
about $4,000,000 in 1897 to nearly $7,000,000 in 1899. 
Railway engines increased from $2,000,000 in 1897 to 
nearly $5,000,000 in 1899; tvypewriting machines from 
$1,566,916 in 1897 to $2,776,363 in 1899. Such lines of 
machinery as cash registers, laundry machinery, print- 
ing presses, shoe manufacturing machinery, fire and 
stationary engines show a marked growth. 

In 1880, the production of pig iron in tons in the 
United States was 8,835,191 tons. The value of iron 
and steel manufactures exports was $15,422,874, while 
the imports amounted to $63,956,858 in manufactures 
of the same line. Nineteen years later, in the calendar 
year 1899, the pig iron production amounted to 13,620,- 
703 tons, while the exports of iron and steel manufac. 
ture amounted to $105, 689,645, while the imports in the 
same line shrunk to $15,790,206. 
—>+ e+e 


DEATH OF PROF. PEPPER. 

Prof. John Henry Pepper, an author and analytical 
chemist of some distinction and inventor of the so- 
called Pepper’s Ghost, is dead. He was born in 1821, 
and became famous through the illusion known as 
** Pepper’s Ghost,” which was perfected by bim from a 
rough model devised by Henry Dirck. By it the re- 
flection of the figures of the actors behind the scenes 
were thrown upon the stage by a system of wirrors. 
These reflected images had all the semblance, and re- 
peated all the actions of the living originals, but were, 
of course veritable apparitions. The illusion was a 
great success when first produced and realized $60,000 
in six months. .The ghosts were exhibited fora long 
time in the London Polytechnic and curious effects 
were wrought with them in various ghostly dramas. 
An attempt was made to utilize the system for the 
ghostly manifestations in ‘‘ Hamlet,” “* Macbeth,” ani! 
“*The Corsican Brothers,” but the plan did not seem 
to succeed very well on account of the fact that the 
specters though plainly to be seen by the audience 
were invisible, for optical reasons, to the actors upon 
the stage so that it was almost impossible to secure 
perfect harmony of action between the shadow and 
the substance. 
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over the ship canal, similar to that over the Seine at 
Rouen. Thecity power house is to supply the current, 
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A PERFECTED BURNER FOR INCANDESCENT 
MANTLES. 

Coal gas still continues in the contest with its new 
competitors, and it is enabled to waintain its position 
by the use of new burners which furnish wore light 
for a smaller consumption. For some time now the 
authorities have had in use in Paris, a new burner with 
incandescent mantles, which increases the power of 
the light. The principle of the Auer mantle is well 
known, and everyone knows that the more the temper- 
atare of the flame in which it is suspended is increased, 
the brighter the light becomes. With the ordinary 
Bunsen burner, nothing like the maximum tempera 
ture is attained, and the mixture of air and gas takes 








THE SAINT PAUL, A PERFECTED BURNER FOR 
INCANDESCENT MANTLES. 


place under poor conditions ; it is not intimate enough, 
and does not yield a homogeneous product. 

In the new burner, the gas is heated before it enters 
the mtact with 


the air. how this is 


wixing chamber, where it comes in c 
Reference to the (gure will show 
accomplished 

A ring, H, is pleeed around the burner pipe and con 
nected with it by asmall tabe. The ring is in a cham- 
ber, ZF. having a circle of small holes in its side, and 
serving as a warming chamber for heating a metallic 
ring, M, enclosed in the tube, G, through which the 
yas passes to the ejector, ?. H has a series of simall 
holes through which the gas and, being 
lighted, furnishes heat. When the gas reaches the 
part of the burner where it wixes with the air, which 
enters through the holes, C D, it has reached a 
temperature whieh, experiments favors the 
homegenity of the mixture. It then escapes through 
the conical tube; B, at the end of which it is lighted 
and makes the mantie ineawilescent. 

From experiments which have been made with this 
burner, it is found that the flame has a temperature of 
nearly 1800°' C., which 
the incandescent mantle to give 
a wueh brighter light than it 
does with the ‘ordinary type of | 
burner. In a short time now | 
anybody will be at liberty to 
burners and 


escapes, 


and 
show, 


causes 


menufacture these 
their price will decrease, so that 
incandescent lighting by gas is 
in a fair way of being wore gen- 
erally used. 





mhlietinitmaing 
The Peary Mictcorite, 

The great which 
Lieut, Peary brought back froin 
his last expedition still remains 
on the Cob Dovk of the Brook 
lyn Navy Yard. Lt is the largest 
in the world, and Lieut. Peary 
has been trying to dispose of it 
to some museum. Rear-Admiral 
Philip, commandant of the yard, 
desired to place the meteorite on 
exhibition near the guns taken 
from the Spanish during the late 
war, and he applied to the Secre- 
tary of the Navy for permis- 
to do so. The Secretary 


meteorite 


6100 
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informed him, however, that the department had no 
jurisdiction over the meteorite, it being Lieut. Peary’s 
personal property, the Navy Department giving him 
permission only to land it and leave iton the Cob Dock 
until he could dispose of it. We illustrated the raising 
of this most interesting meteorite from the hold of the 
“Hope.” The meteorite weighs 200,000 pounds, and it 
is said that Lieut. Peary wishes to obtain $75,000 for it. 
A Hypothetical War. 

Our esteemed French contewporary, Le Monde Iilu- 
stré, has recently devoted an entire number to the de- 
scription and illustration of a hypothetical war between 
England, France and Russia. The conflict is supposed 
to take place in the present year, and the results are 
most disastrous. We feel that a publication of this 
kind, even though it isa pure figment of the brain, 
does positive harm by giving people a false idea of 
war, its horrors, the ease with which victories are 
gained—on paper. Itis assumed that the conflict arises 
from an attack by Afghan bands upon a Russian city, 
at the instigation of England and naturally France 
was brought into the contest. The first illustration 
shows the junction of the Russian and French fleet at 
Bizerta, this is followed by an illustration of the bom- 
bardment of Marseilles by the English squadron ; then 
comes the Franco-Russian fleet passing the ‘* impotent 
Gibraltar,” followed by a number of views showing 
naval and military operations, and realism is given to 
the pages by the insertion of a number of pictures of 
those who would actually participate in this supposi- 
tious and unfortunate war. The most objectionable of 
all the pictures, perhaps, because of the evil sugges- 
tion it conveys, is the assassination of Lord Cromer at 
Cairo. The taking of Malta, is also depicted ; battles 
in India and the great naval combat of the combined 
fleets in the English Channel, and finally the landing 
of the troops at Brighton, and, as might be expected, 
the French troops enter London and peace is declared. 
The entire article is couched in Chauvinistie terms and 
is concluded by a map showing the repartition of the 
world in which Ireland becomes an independent re- 
public, Gibraltar falls to Spain, Malta to Italy, Cyprus 
to Greece, India becomes independent, and the Philip- 
pines are given to Japan, although at the time of writ- 
ing we believe they belong to the United States. 
Africa and Asia are repartitioned and the United 
States seems to have received nothing but Canada, 
while Jamaica is given to Cuba, and Australia becomes 
a new confederation. The subject would be amusing 
were it not for the sinister purpose which existed in 
the minds of those who conceived and carried out the 
the suggestion and the imflammatory effect such 
publication may have upon the imaginations of an 
excitable people. 

Oe 
A ROPE ARMORED ENGINE. 

On other occasions we have referred to the armored 
train which has played so important a part in the 
Soutb African war. Almost the first incident of the 
war was the attack on the armored train near Mafe- 
king and a similar incident was the memorable fight at 
Chieveley in which Winston Churchill was engaged. 
Col. Baden-Powell and Col. Kekewich, at Mafeking and 
Kimberley, respectively, have armored trains, which 
have been in almost constant-use. Asis well known 
railway iron and boiler plates are the usual protection, 
buat the locomotive shown in our engraving was 
made safe in an unique manner. Rope mantiets were 
used during the Crimean war and the protection of 
the locomotive by rope may be regarded as a new 
adaptation of the mantlet. The first thought which is 
brought to mind after looking at a picture of this en- 
gine, is that the work was done by sailors, and this is 
eorrect for sailors devised the protection for the Colenso 
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armored engine. Its appearance is most grotesque, 
looking not unlike a gigantic French poodle dog. It 
has been found that the rope protection is a wost 
adwirable one, although no very full details have been 
forwarded of the construction. It is probable that the 
engine is run entirely by bell signals, the engineer and 
fireman being entirely protected. 
~ + 
A NON-REFILLABLE BOTTLE. 

A new form of bottle has been patented by Joseph 
Goodman, of New Haven, Conn., which is inexpensive, 
and which is designed to prevent refilling after the 
contents have been poured out. The illustrations are 
sectional side elevations, showing the bottle upright 
and tilted. 

The bottle is formed with a short neck, upon which 
an extension is secured, provided with an apertured 
partition which divides the extension into an upper 
and lower compartment. 

The upper compartment receives the stopper or 
cork ; the lower compartment a valve-eage, the bottom 
of which is formed with a flange, locking with a flange 
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on the extension. The cage consists of a hollow, aper- 
tured cylinder above the flange. The eylinder is sur- 
mounted by a hollow cone closed by a baffle-plate, F, 
and formed with a base having an annular shoulder at 
its junction with the eylinder. 

A ball-valve moves within the hollow cylinder, closes 
the neck when the bottle is in an upright position, and 
fits on the annular shoulder of the cone when the bottle 
is tilted. A locking-ball in the cage bearing on the 
annular shoulder holds the valve to its seat when the 
bottle isin vertical position, and rolls into the hollow 
eone when the bottle is inverted. 

The arrangement of the apertured partition and the 
baffle-plate, /, prevents the introduction of a wire to 
unseat the ball-valve in attempting to refill the bottle ; 
for the baffle-plate will deflect the wire sidewise, The 
ball-valve is to be made sufficiently light to float in 
liquid. If glass be the material used, the interior will 
be hollowed, so that the bottle cannot be filled undera 
vacuum. When the bottle is held in a horizontal 
position the locking-ball! will roll down the sides of the 
hollow cone to seat the ball-valve. 

+ Ore 
Acetylene for Autocars. 

(Archiv. Post Tele. 11. pp. 555-568, 12, pp. 602-612, 
Jnue, 1899.)}—The author predicts, says Science Ab- 
stracts, when safe methods of generating and storing 
acetylene have been discovered it will displace petrol 
as the explosive agent in motor-car engines. Acety- 
lene explodes best when mixed with 12 parts of air, 
whereas the best proportion for coal gas is 6 parts of 
air. The fuel for 10 horse power 
for 100 hours, which in a Ser- 
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pollet generator occupies 4 cubic 
| meters, and in a petrol motor 316 
} cubic decimeters, only requires 
| 800 eubie decimeters in an acety- 
| lene engine. Moreover, acety- 
| lene is more cleanly and smells 

less. Ravel has experimentally 
found that the efficency of acety- 
lene is two and a half times as 
great as that of ordinary coal gas, 
but he concludes that a type of 
gas engine suitable for it has yet 
to be found. Claude and Hesse 
have shown that, under a pres- 
sure of 12 kilogrammes per square 
centimeter, 1 liter of acetylene 
will absorb no less than 300 liters 
of acetylene, all of which it will 
give off again upon lowering the 


pressure, 


THE Paris Exposition will be 
commemorated by an issue of 
French stamps which will be 
sold beginning on the opening 
day. 
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A PROBLEM IN SHIP PROPULSION. 
It would seem as though our friends across the bor- 
er were determined to find some method of ship pro- 
ilsion radieally different from that by which the rest 
f the world seems content to drive its vessels. It is not 
many months ago that the Knapp rolier boat was 
ry much in the publie eye by virtue of the attempts 
its inventor, alike ambitious and novel, to replace 
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the ordinary type of ship with a huge cylindrical ves- 
sel, whose progress should be in direction at right 
angles to its longitudinal axis, and which should be 
trundled over the waves in much the same way as a 
barrel is rolled through the streets. Hitherto the roll- 
ing has been confined to more or less sheltered waters, 
although the inventor promises that before long freight 
and passengers will be rolled from New York to 
Queenstown and Liverpool. 

We now present a couple of illustrations of another 
Canadian idea of ship propulsion, in which the hull, or 
a considerable part of it, instead of rolling, revolves. It 
is being built at Toronto for a syndicate of gentlemen 
in that city, who presumably expect to find advantages 
in their new device which cannot be realized in any ex- 
isting type of boat, or otherwise. The vessel consists 
of a cigar-shaped, steel hull, which is encircled for 
about a third of its length by an outer revolving eyl- 
inder. The cigar-shaped portion of the vessel contains 
the motive power and the crew, and the outer cylinder, 
which serves as a propeller, is provided with project- 
ing metal plates which are wound helically around it in 
the form shown in the illustration. The outercylinder 
revolves upon the inner cylinder, friction being re- 
duced by interposing careful constructed roller bearings, 
It is driven through a gear wheel, 12 inches in diameter, 
which works in a water-tight case and engages a circu- 
lar rack formed upon the inner face of the outer cylin- 
der. The vessel is driven by a four-horse power gaso- 
line engine. In order to prevent any rotary movement 
of the inner cylinder, it is provided with a keel which 
is about 12 inches in depth and is hung below the ves- 
sel in the manner as shown. The keel is also intended 
to prevent the vessel from making leeway. The shal 
low depth of the keel, and the fact that it weighs only 
about 125 pounds, will reuder it difficult to keep the 
boat on an even keel, aud it has been suggested that a 
deeper Keel, carrying a cigar-shaped weight, something 
after the fashion of the bulb-keel racing yacht, would 
give better results. In addition to the accommodation 
within the hull there is a deck at each end of the boat 
which is proteeted from the wash of the water by flar- 
ing coamings, connection from one deck to another be- 
ing had by means of a bridge which extends 
above the revolving cylinder. The boat has 
recently been completed at the shops of 
Walter Dean, boat builder, Toronto, and its 
trials are due to take place early in April. 

——t- 2 on . 
Duty on Natural Gas Refunded, 

The Treasury Department has refunded 
$21,814.50 which had been collected at De- 
troit from one concern as duty on natural 
gas brought into Detroit from the Canadian 
gas fields. The duty was levied at 10 per 
cent ad valorem as an “unenumerated raw 
or manufactured article.” The refund 
was based on a decision of the United 
States Supreme Court on another case 
in which the court held that natural 
gas could only be classified as crude 
bitamen. The only tariff fixed on this 
article being $1.50 a ton, it was impos- 
sible to levy an tax on the gas. 

ws eee 
American Locomotives in Germany. 

The Prussian Minister of Railways 
has expressed a favorable opinion of 
the American locomotives that have 
been tried in Bavaria. He says: 
“Notwithstanding their faultless con- 
struction, they cost considerably less 
than locomotives of similar style of 
Prussian make.” 
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THE ASBESTOS MINES AT THETFORD, CANADA. 
BY L. P. GRATACAP. 

The asbestos products of the world are principally 
furnished from mines in Canada, and of prime import- 
ance among these are the large and important quar- 
ries at Thetford, Province of Quebec, Canada. Here 
are three large companies whose properties embrace 
many acres in the Cambrian areas of the region, be 





DERRICKS AT THE ASBESTOS MINE. 


tween the valleys of the St. Francis and Chandiére 
Rivers. The wining grounds both at Thetford, and 
Black Lake twelve miles south, are situated in a group 
or range of low hills penetrated by the Quebec Central 
Railroad by whose instrumentality they have been 
brought into commercial usefulness, 

The matrix rock of asbestos is here serpentine, and 
the asbestos is a silky, fibrous form of this mineral, usu- 
ally designated by minerologists as chrysotile. It oc- 
curs in veins, seldom in their maximum development 
over three inches wide, occasionally six, and far more 
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PRODUCTION 


It is recognized instantly by the 
These veins traverse 


commonly one inch. 
sheen and luster of its surface. 
the dark serpentine rocks in varying directions, and the 
excavations made in this hilly country to reach these 
valuable skeins of mineral thread are very extensive. 

A view into the dark cavernous pits, now formed 
into one colossal opening in the Bell Company’s work- 
ings, through the removal of their separating walls, is 
extremely picturesque. The pits vary from 100 to 150 
feet in depth, and the cliffs frowning above them are 
sprinkled with derricks along whose steel cables, as 
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CQNNECTING BRIDGE. 


AS COMPLETED, SHOWING THE KEEL AND 
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they descend into the pits, run the swaying carriages 
bringing up their cradles of stone whicb are dumped 
into waiting cars, and carried to the separators, crash- 
ers and dump. The scene on the floor of the pit is 
full of action, and gangs of workmen at various points 
are blasting, hammering, or prying open the ledges, 
and exposing new surfaces of the serpentine, 

The production of asbestos from this source, viz., 
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chrysotile, has greatly increased since its first discovery, 
and has now attained the dimensions of a valuable in- 
dustry. In 1890, the output was surprisingly great, and 
has exceeded all previous or subsequent years. The 
accompanying diagram illustrates very graphically the 
fluctuations and course of asbestos mining in Canada. 
It is taken from the Geological Survey of Canada for 
1896. The solid line shows the production in tons, 
the broken dash line the varying value of the product. 
the dotted line average value per ton, the dot and dasl) 
line the exports, average value per ton. 

The money value of this material is not inconsider- 


able. For the years from 1880 to 1896 the following 
table shows the total values for Canada. 

Tons. Value. 
Bice: ccasee coovse 060 ida abeées . 880 $24,700 
a vadess 06 chéeduagapxctvevene © Ge 85, 100 
BOD . ccs cvevcevcccepsovebdesbtevese 810 52,650 
1883.... os4s 955 68,750 
a ee as? SEER . 1141 75,007 
RS sient . 2,440 142.441 
i ccdsscanetereabes ceecbede :.. 3,458 206,251 
1887 . 4619 226,976 
eas eee 4,404 255,007 
ae ey OI 6,113 426,554 
1880 Wad» s@eenéeide. este 9,380 1,200,240 
1901.... . 0279 909,878 
BE vonioe0nseneseckence 6,082 3U0,462 
| eee 6,331 810, 156 
oct calles nas -codevievs cones 7,630 420.8265 
eo wees 8.756 968,175 
eee 12,250 420,856 


There are three grades of asbestos, and of these the 
second is the most abundantly produced. Much of the 
floor of the Thetford mines, which is now being deep- 
ened, yields a poorer quality than the cliffs or sides 
The best grades have been found below the surface 
The surface specimens are harsh and asperated. Tlii> 
is the result of losing water ; in the case of the Thet 
ford mines, from forest fires, and in the Black Lake 
district from baking in the vicinity of the many igneous 
dikes which have entered the serpentine, and pre- 
sumably calcined the chrysotile. As is well known, 
the water carried in the asbestos imparts the delicate 
texture, and when this is driven off by heat, the fibers 
become hard, brittle, and coarse. 

The veius are sharply separable from the 
inclosing serpentine, and a blow of a hai- 
mer will detach the adhering rock on either 
side, liberating the lustrous bar of delicate 
mineral silk, which, soft and silken in its 
separate fibers, resists compression in the di- 
rection of their lengths. These bars are 
hackled and converted into wooly-like knots 
which are afterward carded and spun into 
asbestos thread. The treatment of the 
second and third grade asbestos varies some- 
what from that of the first quality, and the 
final discharge of the jig-sieved fragments 

meets the discerning inspection of 
small boys who pick out useful mate- 








rial, which is again worked over. 
Much of the water-saturated material 
is dried in ovens. 

The serpentine area isa disjuiute! 
or irregular succession of these ranges, 
or hill groups in which serpentine is 
found, extending from Oxford to,Gaspé. 
The Thetford and Black Pond dis- 
tricts have proved the most product- 
ive, though prospecting continues in 
other sections, and recently some in- 
vestigation in the Ottawa district has 
raised the hope of opening profitable 
mining in this new field. The de- 
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velopment of these veins of fibrous 
serpentine is obscure, They have 
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been regarded as veins of segregation, a most un- 
likely, almost ineoneeivable origin, and Prof. G. P. 
Merrill has suggested that they represent a sort of 
** pulling out ” action, whereby the serpentine has been 
drawn out into these mineral threads. The serpentine 
is clearly an alteration product, and is doubtless formed 
from the change of diorite, an intrusive rock composed 
of tirelinie feldspar and hornblende, with possibly a 
large admixture of chrysolite (olivine). This rock has 
been invaded by later dikes of white granulite or 
granite, much of which I saw at Thetford, where the 
association of the chrysotile or asbestos with this later 
That there is 
any causal connection seems doubtful. The asbestos 
may, I think, be regarded as the alteration of previous 
seams of fibrous hornblende, retaining the position of 
the antecedent mineral ; and these fibrous hornblende 
separations have themselves been formed by move- 


intrusive has been commonly observed. 


ments in the original pasty or semi-consolidated (crys- 
talized) diorite. 

Great dumps resembling small hills are pushed out 
ward into the lowland to the west of the village of 
Thetford, and as in some cases, the available 
area is disappearing for mining, the damps, which still 
retain a great quantity of asbestos of the smaller and 


Ww hen, 


poorer grades, may be worked over, and will farnish 
empioyment for years. 

The price of asbestos has deciined, partly owing to 
improved methods of preparation, increased produc- 
tion, and competition. A farther use for some of the 
less warketable grades of asbestos has been discovered 
in cement, in 


in its adaptability to form a “holder” 


place of hair. This use now consumes a large quan- 
tity. 

The mines are worked by French workmen, and this 
desolate and lonely spot of rugged hills, distinguished 
by the one of humble white 
houses, the white spire of the ehurch, the broken hill 
excavations, and its vivacious 
picture, 


long, straggling street 


country aroand the 


population forms a curious and 


leaves or. the visitor a series of strange and 
interesting impressions. 

— —_- > — 
THE EXPIRATION OF THE EDISON AMERI- 
CAN THREE-WIRE PATENT. 

On the 20th of March the patent No. 274,- 
290 issued on March 20, 1883, to T. A. Edi- 
son, expired by limitation. This is the funda- 
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Sorrespondence. 








Balanced Cantilever Crane. 
To the Editor of the SCIENTIFIC AMERICAN : 

In your description of the * Electric Balanced Canti- 
lever Crane,” page 85 of SCIENTIFIC AMERICAN, Febru- 
ary 10, 1900, you do not state why, when the load is at 
either end of the crane, the whole machine does not 
topple over. I am a regular purchaser of the SCIEN- 
TIFIC AMERICAN and as this is the first question I have 
asked you I trust you will see fit to answer. The ques- 
tion is: Why, when the load is at the end of the 
balanced cantilever crane, does not the entire ma- 
chine topple over in that direction ? 

FRANK I. GIVEN. 

Hillsboro, N. M., February 20, 1900. 

[Replying to the appended inquiry of Mr. Frank I. 
Given. 

The reason the cantilever does not topple over when 
the load is at either end of the crane is that the ma- 
chine itself bas stability enough to prevent this; i. e., 
when the load is at the extreme end of the cantilever 
the center of gravity of the whole machine plus the 
load is still quite a distance inside of the base or pier 
of the machine. The tendency to topple over is further 
counteracted by the traveling counterweight which is 
attached to the trolley woving line and which travels 
on a track immediately above the trolley track. This 
counterweight is so placed that it moves from the cen- 
ter toward one end of the cantilever at the same time 
and at the same speed as the trolley with the load 
travels toward the opposite end of the cantilever. 

A further leverage is obtained in the case of heavy 
loads by adding to the counterweight, and by also 
placing it half way out onthe arm of the cantilever 
when the trolley is at the center, thereby causing the 
counterweight to be at the extreme end of the canti- 
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firers, and sixteen 6-inch guns. Does this not seew 
rather light when we consider that the new Japanese 
cruisers of 9,750 tons displacement (2,300 tons less than 
the ** California” class) are only inferior in gun power 
by two 6-inech guns. 

Why not build ships of the * Bendetto Brin ” type of 
the Italian navy ? Her speed of 21 knots is greater than 
that of the cruisers ** Rossia,” ** Rurik,” ** Bismarck,” 
‘New York,” “Dupuy de Léme,” which range from 
19 to 21 Knots in speed, and equal to the new armored 
cruisers of the “Cressy” and ‘“‘Montcalm” classes of the 
English and French navies. The ** Brin’s” armament 
of four 12-inch B. L., four 8-inch R. F., twelve 6-inch 
R. F. is superior to that of the British ** Canopus” by 
four 8-inch R. F. The armor is the same in thickness 
as the “Canopus,” bat excels it in quality (being 
Kruppized) and speed about 2'¢ knots greater. To 
sum up the strong points of this magnificent ship, we 
find (1) her armament is greater than that of any war- 
ship yet designed. 2. Armor equal to that of the 
average battleship. 3. A speed equal to that of the 
majority of armored cruisers. 4. Large bunker capac- 
ity of 2,000 tons. The cost of our new cruisers is 
limited to $4,000,000. Ships of the ** Brin” class could 
easily be built for that sum. The * Maine,” though 
designed for an armored cruiser, was, for all purposes, a 
battleship. No armored cruiser and few battleships 
could engage the “ Brin” type of ship with any hope 
of success. RoBERT F. Woop. 
New York, March 14, 1900. 








The Excavations of Ur. 

An expedition is now being formed to excavate Ur, 
and it will be ander the direction of Dr. E. J. Banks, 
who was recently United States Consul at Bagdad. 
The work will be undertaken for the benefit of the 
Swithsonian Institution. Ur lies half way between 
the ruins of Babylon on the Persian Gulf, says The 
Outlook, and is six miles south of the River Euphrates. 

Ur was a great city long before the time of 
2 Abraham, and according to the book of 
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2 Genesis, Abraham was born there as was 
also Sarah. The Hebrew people emigrated 
from Ur to Syria. ‘he great temple Gish- 
shir-gal, the home of Sin, or the moon god, 
is the best preserved of any of the speci- 
mens of Babylonian architecture which still 
stand. The British consul, Mr. Taylor, 





mental American patent corresponding to 
the famous Hopkinson patent in England 
for three, five, or multi-wire systems, with 
any namber of conductors, and which was 
regarded as a patent of the greatest possible 
value. It was astrongly drawn patent, show- 
ing that the inventor had an inkling of the 
exist during the 


which would 
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¢ made some excavations a half century ago 
Tesulting in the discovery of the inscrip- 
tions of the King Nalonidus which speak 
of the crown prince the Belshazzar of the 
Bible. The most modern town in Baby- 
lon is Nasaria and it is only half a mile away 
from the ruins, and the inhabitants are be- 
ad ginning to dig bricks from them, destroying 





conditions 


life of the patent, the drawings showing 


several modified arrangements for bal 
anciog which have since been either used 
or proposed, such as the use of the storage bat- 


tery and the third brash on a commutator delivering 
from its positive and negative ends the full voltage 
between the outer The patent claims 
strongly the compensating conductor or conductors in 
the following words: ‘‘What I claim is a system of 
electrical distribution having translating devices ar- 
ranged in multiple series, the compensating conductor 
or conductors connecting the translation-circuits with 
the source of energy substantially as and for the pur- 
Owing to the general interest of this 
patent, we a short description of the three-wire 
system taken from ‘‘ Experimental Science.” 


conductors. 


pose set forth.” 


give 


In the three-wire system a saving of 25 per cent in 
copper is made. Twodvnamos, D' D*, are required. 
The negative terminal of dynamo, D', is connected with 
positive terminal of the dynamo, D*, by the 
These conductors are connected with the two 
Conductor, b, is connected with 
ve brush of dynamo, D'; conductor, ¢, is eon- 
and conductor,d, is connected 
dynamo, 2’, a number of 
lamps, 1. are connected with the conductors, Dd, c, and 
L', are connected with the conductor, c, d. 
acts asa rettirn for the first 
When the 
e, and 
c, d, is equal, no current passes along the conductor, 
ce, either from or toward the lamps or dynamos, and 
under these circumstances the might be 
disconnected from the dynamos without in any way 
affecting the but the two groups of 
lamps differ in number, the difference of carrent will 
be carried by the ceatral or compensating conductor. 

When two dynamos are combined on this plan, these 
condactors take the place of four connected up ac- 


the 
wire, 2 
dynawos as follows: 
the posi 
nected with the wire, a, 
with the negative brush of 


lal ps, 
The central conductor, c 
dynamo and a lead for the second dynamo. 
between the conductors, p, 


nowmber of lamps 


conduetor, ¢, 


results; when 


cording to the two-wire svstem 





i es 


ACCORDING to The Engineer the daily total of water 
supplied to London during last November was 201,281,- 
664 gallons for a population estimated at 6,015,144, rep- 
iesenting a daily consumption per head of 33°46 gal- 
lons.* A large precentage of the water was obtained 
from the Thames. 


EDISON THREE-WIRE SYSTEM. 


lever when the trolley itself is half way out toward the 
other end.—W. F.] 
Re SN 
Ship Propulsion by Liquid Air. 
To the Editor of the SCIENTIFIC AMERICAN : 

Having read the interesting article on Liquid Air by 
Hadson Maxim, in your issue of March 17, it seems to 
we that he has not fully considered the subject. He 
says, in the first place, ‘it would require boilers for 
the evaporation of liquid air,” his only ground for this 
assumption being that it now is necessary to have 
boilers and furnaces for the boiling of water’; but 
water boils at 212° aad air at —340°, and while water 
has no tension until a temperature of 212° is reached, 
liquid air confined is at the temperature of surrounding 
matter and at 60° has a tension of 3,000 pounds. If 
liquid air were to be used ata tension of 250 pounds 
nothing would be needed to heat the air; on the con- 
trary, it would have to be cooled to avoid a much 
greater pressure. Mr. Maxim also says that “liquid air 
cannot be re-condensed like water,” which is true, but 
it may be recondensed by using other means of con- 
densation, and instead of 40,000 tons of liquid air being 
required to propel the 8.8. “Teutonic” across the 
Atlantic five tons will bé sufficient if re-condensed. It 
is unfortunate that such claims have been put forward 
by the promoters of liquid air enterprises, who have no 
method of utilizing the same except by exhausting it, 
and consequently wasting it. But the subject of con- 
densing and re-using it and other expansive gases for 
motive power is being carefully investigated and a 
point has been reached and we may be safe in predict- 
ing that the operation of a high-pressure condensing 
gas engine will realize the expectations which Mr. 
Maxim now derides. GEORGE H. GILLETTE. 

New York, March 20. 1900. 

The New United States Cruisers of the “ California” 
Type. 
Tv the Editor of the ScrENTIFIC AMERICAN : 

I beg to make a few suggestions in reference to the 
new armured crnisers of the “California” class I 
understand that they are to be about 12,000 tons, a 
speed of 22 knots, an armament of four 8-inch rapid- 











the tablets and defacing the inscriptions. 

The present appearance of Ur is that of three 

stories of an ancient temple rising 70 feet 
above to plain; surrounding the tewple is a group of 
mounds half a mile in diameter. The ruin of the city 
is called, in the Bible, Ur of the Chaldeans, The esti- 
mated amount required for the complete excavation 
of Ur in two years is $50,090. 


>? 


Divining Bod in the 
Water. 

At last the divining rod is to be scientifically investi- 
gated. A commission has been appointed in France to 
study all apparatus and methods employed by sor- 
cerers, water seers, and wizards, who use _ the 
divining rod, mineral rod, exploring pendulaws, 
hydroseopic compasses, and the other instruments 
which go by a host of other fancifal names. 
The French engineer, M. Brothier de Rolliére, is 
the president of the commission. He will pro- 
eure divining rods of all kinds, inclading books, re- 
views, journals, reports of experiments, together with 
the names and addresses of the inventors of the alleged 
devices. All the facts and documents may be sent to 
M. de Rollire, care of Cosmos, 8 Rue Francois Premier, 
Paris, France. It is to be hoped that the findings of this 
comission will, once for all, settle the question of the 
divining rod, not only for the discovery of water, but 
also minerals. In England, particularly, the water 
diviner plies his lucrative profession without legal in- 
terference, and, strange to say, his dupes are often 
town authorities. The whole business is akin to that 
of fortune teller, the spiritualist, or any other charlatan, 
and it is strange that the exponents of such systems are 
allowed to openly pursue their avocations undisturbed 
by fear of prosecution. At present the victims are the 
only ones punished. 





The Use of the Search for 





The Estate of an Inventor. 

That inventors very often leave large estates is 
shown by the fact that Prof. D. E. Hughes, F.R.S., 
the inventor of the Hughes printing telegraph and 
other important electrical appliances, left an estate 
valued at $2,365,000. The greater part of it was left to 
hospitals in London. A considerable sum was also 
left to various scientific institutions. The hospitals 
will receive about $2,000,000. 
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Science Notes, 

The German army authorities are now experiment- 
ing on a cotton stuff as a waterial for balloons. It is 
treated witb rubber before being used. The fabric is 
said to have great strength, and is better than silk 
which is apt to generate electricity. 

A consignment of vegetables grown on the farms of 
the Cuban Industrial Relief Commission have arrived 
and they bave met with high favor. The potatoes are 
said to be superior to the best Bermudas as they have 
not the insipid sweetness of the Bermudas and are 
more mealy. 

Unvuleanized India rubber is by no means water- 
proof. Rolled plates of rubber were found to be capa- 
bie of taking up in two hours from 8 to 35 per cent of 
water at 60° centigrade, the absorption increasing with 
the degree of compression, and a piece of best Para 
rubber kept under the water at 50° was nothing but a 
mass of slime in two months. 

In an English contemporary we find the following 
advertisement of a shooting school: “40 acres in ex- 
tent. Guo fitting a specialty. Instructions in the art 
of shooting. Patent try guns and targets. Most re- 
alistic coverts, Practice at driven birds, high pheas- 
ants, ete. Any number of sportsinen can be accom- 
modated. Experienced gun fitters and instractors al- 
ways in attendance.” 

The way in which the Indians made soapstone dishes 
is said to be as follows: With a hard implement, prob- 
ably a flint, they cut a circle on the stone which was 
to become a dish and then chipped away and down on 
the circumference of this. They then fashioned the 
outside to the shape they desired, while it was still at- 
tached to the rock itself. Finally, they split it off at 
the bottom and hollowed it out, and the dish was com- 
pleted. 

Gas liquor has been turned to a very useful account 
at Cuzzies, in France. Beet root would not grow in 
the fields because they had become infested with a 
heet root parasite, but with one application of the gas 
liquor 15 tons of beet root per acre, with 14 per cent of 
sugar, four splendid crops of cereals were obtained, 
and in another set of trials using gas liquor only, four 
successful crops of more than 24 tons to the acre and a 
fifth of over 16 tons were secured. 

The New York Times will publish an American news- 
paper on the grounds of the Paris Exposition. It will 
appear in its usual form and will be printed on a large, 
latest improved web-perfecting press and a complete 
printing office, including a battery of type-setting ma- 
chines, will be installed in the center of the American 
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industries. It will be gratuitously distributed at the 
place of production and it will be the only paper pub- 
lished on the Exposition grounds. 


M. Ach, in the Zeitschr Instrumentenk, describes an 
interesting apparatus for the registration of vertical 
movements. The vertical motions of the center of 
gravity of a ship at sea are recorded photographically 
by means of an aneroid barometer carrying a mirror 
instead of a pointer. The limit of accuracy of the rec- 
ords obtained is about 1 m., which corresponds to an 
ordinate of about 2 mm. on the curve. Greater ac- 
curacy can be obtained by using a micrometric eye 
piece. The apparatus is suspended by a double car- 
dani suspension. 

The project for building a new facade to the cathe- 
dral of Milan which has been at the point of execution 
for fourteen years, is receiving so much opposition that 
it is not impossible that it may be abandoned. The 
old fagade struck a discordant note, but many of its 
details were very fine. As the bequest which was to 
pay very largely the cost of the construction of the 
fagade was to revert to the great hospital at Milan if 
the construction was not begun within a certain time, 
it is probable that the Milanese publie will not regard 
the loss of a new facade a very serious matter. 

An ingenious arrangement to prevent over-crowding 
of both elevators or stairways is in use in the offices of 
the International Correspondence School, Scranton, 
Pa. The time of entering and leaving the building is 
regulated by clocks on each of the five floors. On the 
lower floors the clocks are set correctly but on the up- 
per floors they are a few minutes slow so that the em- 
ployes on the lower floors are at their works before 
those on the upper floors are due and of course those 
on the upper floors do not leave their desks until sev- 
eral minutes later, thus avoiding all confasion. 

It is possible that Sierra Leone will be a good source 
of supply for India rubber. The native collectors in 
their endeavor to increase the yield of rubber are now 
frequently bleeding the roots of the tree as well as the 
body. This is said to be fatal to them, and at the same 
time the rubber gathered from this source is of inferior 
quality. It is suggested that this inferior root rubber 
should be refused altogether by buyers ip the local mar- 
ket and in turn by the foreign markets, in order to pre- 
vent the destruction of the forests. Unfortunately the 
demand for raw rubber prevents this being done. The 


government and officials are fostering a plan for plant- 
ing rubber trees and vines in the colony. 
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Engineering Notes. 

It is proposed to establish Chinese commercial schools 
in England which would be assisted by the govern- 
ment, and which would train young men for service in 
the Chinese export trade. 


Plans for the reclamation of the meadows near 
Newark, N. J., are being considered, and thirteen 
plans were submitted. The plans were sent in by ex- 
perts and engineers from all parts of the country. 


The power plant of the Paria Exposition has a chim- 
ney 289 feet high, 26 feet is below the surface of the 
ground and 268 feet is above the ground. The foundation 
rests upon an oak piling capped with a concrete block 
59 feet in diameter and 5 feet thick. Upon this is built 
a truncated cone of masonry 54 feet in diameter at the 
base and 42 feet in diameter at the top, and 18 feet 6 
inches high. Into the hollow space in its interior 
opens the tunnels conveying the smoke and gases 
from the various boiler plants. Above the ground 
line, the chimney consists of a pedestal 5244 feet high, 
a shaft 177 feet high and a capital 33 feet high. The 
chimney its built of white brick ornamented with bands, 
lozenges, crosses, etc., in red, black and enameled brick. 
On the whole the smokestack is most excellent from an 
architectural point of view. 


The New York and Ottawa Railroad will be com- 
pleted during the present year, and will be one of the 
most important routes between the United States and 
Canada. This road now runs from Cornwall to Ottawa 
(about 57 miles), and from Hogansburg to Tupper Lake 
(about 65 miles), and the intention is to extend it 60 
miles to North Creek, and there connect with the Dela- 
ware and Hudson and New York Central at Albany. 
This line gives a direct connection from Ottawa to New 
York, Boston, Saratoga, Adirondacks, Lake Cham- 
plain, Massena (where millions are being spent in mwak- 
ing a canal from the St. Lawrence to Grass River), and 
other points. The run from Ottawa to New York will 
be made in about ten hours—one and one-half hours 
less than the time from Montreal to New York. The 
placing of the northwestern portion of New York, 
Massachusetts, and Connecticut in such close touch 
with the Dominion, especially with the Province of 
Ontario, cannot but produce good results to both 
countries and largely increase the trade between the 
United States and Canada. 

Consul General Mason, of Berlin, under date of 
February 13, 1900, sends the following translation from 
the Frinkische Curier, Nuremberg, February 6, 1900: 

The Bavarian State Railway Administration has 
addressed a letter to the locomotive manufacturers, 
Maffei & Krauss, at Munieh—from whom it has received 
heretofore its entire supply of locomotives, and who 
have been naturally surprised by the order for locomo- 
tives from America—stating that these machines are 
imported from Philadelphia solely for the purpose of 
enabling the many details of construction wherein they 
differ from German locomotives to be studied, and, so 
far as may seem advantageous, adopted in the future 
construction of engines for the Bavarian State rail- 
ways ; for the newly imported machines show, as the 
general direction further explains, in many respects 
important variations from the construction which is 
usual in Germany, especially in respect to the boiler, 
cylinders, and frame construction, dimensions of the 
axles, valves and valve gearing, the couplings and 
buffers, while, on the other hand, other parts are not 
as carefully worked out as if customary in German 
locomotives. The general direction will, therefore, give 
the Bavarian locomotive builders full opportunity to 
familiarize themselves with the construction of the 
American machines, and invite the makers to have 
them carefuily studied by their engineers. 

The plans for the improvements in the Red River, 
about fifteen miles from Winnipeg, call for a dam 
across the Red River 800 feet in length, a canal 1,900 
feet in length, one set of locks 215 feet in length, and 
dredging in the river for a distance of some 400 feet. 
says The Canadian Engineer. The lock will be 215 
feet long, 45 feet broad and the solid conerete will be 
38 feet deep, giving the locks a high water depth of 30 
feet, while at low water the depth will be 11 feet. The 
gates of the lock will be of steel. The approach to the 
locks will be by a canal from a point on the west bank 
of the river, a distance of 1,500 feet. The canal will 
be 100 feet wide, and have a depth of 11 feet. The dis- 
tance to the canal from the river will be partly wooden 
erib work, filled in with stone and will be 290 feet in 
length. The canal extends 400 feet north of the lock 
to the river, which will be dredged to a depth of 9 feet 
for about 100 yards. The dam to regulate the river 
will extend from the east side of the!locks 800 feet, toa 
point on the east bank of the Red River. It will be 
of concrete, granite faced, 32 feet at the base and 18 
feet 5inches at the top. The dam is provided with 
seven piers and two abutments, and also with sluice 
gates. The piers and abutments can be used as the 
base of a service bridge and from this could be worked 
a system of shutters and movable frames, by which 
the height of the dam could be increased 124% feet. 
The bridge and shutters, however, will form a separate 
contract, 
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Electrical Notes. 

Tt is stated that the authorities at Scotland Yard are 
now engaged in subjecting a police electric lamp to 
practical tests, to ascertain if it will stand the neces- 
sary wear and tear of the service. 

A French inventor, M. Mercadier, states that he has 
solved the problem of sending a number of despatches 
simultaneously on a single wire. Messages have been 
transmitted between Paris and Pau. Twelve inde 
pendent message currents were sent on the circuit ai 
once in either direction, making a total of twenty-four 
telegrams. 

The Rhodesia telegraph &ystem, inciuding trans-con- 
tineutal line, consists of 2.635 miles of lines with 38,168 
miles of wires, says The Western Electrician. ‘The 
police telephone system consists of 251 miles of tele- 
phone ; exchanges have been opened at Salisbury and 
Bulawayo, There are sixty-two telegraph offices in 
Rhodesia. 

The temperature of electric incandescent lamps re- 
cently formed the subject of a communication to the 
Paris Academy of Sciences by M. P. Janet. The varia- 
tion of the resistance of the lamp as a fancticn of the 
difference of potential at the ends of the filament is 
measured, and also the variation in the resistance of 
a cooled lamp as a function of the time. From these, 
with the weight of the filament, the temperature can 
be deduced, assuming that the filament is composed of 
pure carbon. Four Jamps gave concordant figures, 
namely, 1610°, 1630°, 1620°, and 1720° Cent. 

Zine plating on iron acts quite differently from iron 
plated with other metals, such as nickel, silver or cop- 
per. Zine protects the iron electrically by virtue of 
the fact that in the presence of moisture a gaivanie 
couple will be formed between the zine and any ex- 
posed parts of the iron, which will cause hydrogen to 
be formed on the exposed iren, and this tends not only 
to keep rust from forming, but will also redace any 
rust which way have been formed. To successfully 
plate iron with zine is, therefore, much more import- 
ant than to nickel-plate it, but unfortunately, it is 

much more difficult. The fellowing recipe from the 
Zeitschrift fuer Elektrotechnik may, therefore, be of 
interest: The bath should have a specific gravity of 
1°135, or contain about half a pound of zine sulphate 
per quart of water. Its current density should be 
about 0°1 to 0°2 amperes per square inch, and the solu- 
tion should be kept stirred. The articles must be very 
carefully cleaned before plating, and the bath should 
be replenished with a mixture of zine dust with about 
twice its weight of powdered coke, suspended in a bag. 

W. J. 8. Lockyer in Nature discusses the possibility 
and probability of the objective existence of dark 

flashes. He remarks at the outset that wany apparent 
dark flashes as seen by the eye are probably due to re 
tina fatigue, and so have only a subjective [existence. 
Photography also may be deceptive, owing to the phe- 
nomenon of photographic reversal. A, W. Clayden, in 
1899, put forward the following explanation of the ap- 
parent dark flashes shown by photography. If the lens 
be covered the woment after a flash has occurred, the 
developed imaye is always bright. If, however, after 
the flash has passed, the plate be exposed either to the 
continued action ofa feeble diffused light or to the pow 
erful glare arising from one or more subsequent flasiies, 
then, on development, the image of the original flash 
will probably come out black. The present author 
then proceeds to test this explanation as applied to a 
nuwober of very striking photographs exhibiting bright 
and dark flashes. He also took photograplis of sparks 
from an induction coil with and without subsequent 
exposure to light reflected frow burning magnesium. 
The examination of all these cases leads to an entire 
corroboration of Clayden’s hypothesis. 

In a recent number of The Journal of The Franklin 
Institute a paper, by Messrs. R. B. Williams and J. H. 
Klinek, on a ** Photometric Comparison of Illuminating 
Globes” is given in full. The authors experimented 
with great care on a large number of globes and re- 
flectors used in connection with the Welsbach gaslight. 
In order to ascertain what these actions were, the 
authors made photometric measurements at different 
angles in a vertical plane for the same light, with and 
withont the globe or reflector. In this way polar 
curves were obtained by which the actual efficiency of 
the globes was calculated. Asan example of the result 
when using a Holophane globe, the area of the curve 
above the horizontal line was decreased from 12°58 to 
7°92, while the area of the curve representing candle- 
power below the horizontal liue was increased from 
11°15 to 12°72. The mean spherical candle-power of the 
light without the globe was 46°46, while it was decreased 
by the globe to 41°28. This gives the efficiency of the 
globe as 87 per cent. This efficiency must be consid- 
ered together with the fact that the light given off be- 
low the horizontal line was actually increased, and 
that this light is the more useful. Similar curves are 
given off for enclosing giobes of different shapes, and 
for a large number of reflectors. The curves obtained 
are most valuable for reference, and make it clear how 
important it is to select the right globe for a given 
situation. _ 
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FERRY STEAMER WITH AN ELEVATING DECK. 

The city of Glasgow, like many of the maritime 
cities of the world has to deal with the question of 
harbor ferriage, and in this ease it is complicated 
by a considerable rise and tall of the tide. The con- 
struction of a ferry boat is a simple matter in itself, 
and calls for no particular engineering skill. The diffi- 
culty arises in making a suitable 
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vessel, while the other drives a length of shafting for 
the starboard screws. The third engine is placed on 
the center line of the vessel between the two propel- 
ling engines, and drives a line of shafting which runs 
athwartship, connecting through spur and bevel 
wheels with two lines of fore-and-aft shafting, which 
are geared with the vertical raising and lowering 
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New Compounds Formed From Borte Acid. 

Although normal boric acid should combine with 
three atoms of a monad metal to form a salt, up to the 
present time but few compounds of this kind have 
been formed. M. Ouvrard has recently presented to 
the French Académie des Sciences an account of his 
experiments in the formation of metallic borates, in 
whieh be has succeeded in produc- 
ing a number of new compounds, 








connection between the ferry boat 
and the shore at the various land 
ings. The esual method of accom- 
mwodating the variations in tide 
level is that which is adopted in 
New York city and vicinity, which 
consists in the provision of float- 
ing pontoons at each landing whose 
deck is always at approximately 
the same level as the deck of the 
ferry, the pontoons being con 
nected with the shore by a hinged 
bridge gangway. Bridges, of 
course, are the most desirable 
method of crossing a waterway; 
but if they are to be used in place 
of ferries acrossa river which, like 
the Clyde, is crowded with ship 
ping, great expense is incurred in 
having to either build a high level 
bridge or some costly form of 
swinging, roller or lift bridge. 

The ferry which is shown in our 
illustration was constructed for ser- 
vice at Finnieston, in Glasgow 
harbor, at a point which is about 
equidistant between the Glasgow 
bridge and a ferry which is running 
at Govan, at which latter place 
there are sloping slipways to allow 
vehicles to pass to the ferry at all stages of the tide. 
In order to avoid the well-known inconveniencss of 
asloping slipway, the ‘* Finnieston,” as she is called, 
was built with an elevating deck which can be raised or 
lowered by bevel and worm gearing so that the deck 
may be brought to the same level as the quay at all 
stages of the tide. The vessel is 80 feet long and 48 
feet broad, aud she maintains approximately the same 
beairn throughout her whole length. When in its low- 
est position, the elevating deck, rests upon the iron 
main deck of the boat, leaving the sides clear for the 
smokestack, steering gear, ete. The elevating deck is 
78 feet long, and its breadth is 32 feet. It is divided 
into a driveway, 19 feet wide, for vehicles, upon which 
are laid two tracks for the accommodation of the rail- 
way cars, and two 6-foot sidewalks, one at each side. 
The deck is raised and lowered by means of six vertical 
serews, three on each side, and these are supported by 
six double steel, box-girder columns, 12 inches by 14 
inches in sections, arranged in pairs, as shown in the 
illustration. Within each column is a6 inch serew of 
forged steel, which turns at the level of the steel deck 
in a flanged socket, while at the top each of the screws 
works in a manganese bronze casing, which is bolted 
to the inside of the box columns. The clear lift of the 
platform is 14 feet. The nuts, which are of manganese 
bronze, are enclosed in steel castings which fit in be- 
tween the pair of box-girders which forms each col 
umn, and are provided with guide bars which work 
against girders and serve to keep 
the out-box in place. The elevat- 





ELEVATING DECK IN THE RAISED POSITION. 


























CROSS-SECTION THROUGH THE “ FINNIESTON.” 


Among the inorganic borates the 
only one formed up to the present 
time is the borate of magnesium, 
Bo,0;, 3MgO, which has been pre- 
pared by Ebelmen, who dissolved 
magnesium in a great excess of 
melted boric anhydride, which is 
then volatilized by the prolonged 
action of heat in a porcelain far- 
nace. He thus obtained crystals of 
a pearly appearance, insoluble in 
water. Analysis gave the propor- 
tions corresponding to the above 
formula. M. Ouvrard describes the 
attempts of various experimenters 
to produce the borates of other 
metals, but their results have been 
at best doubtfal, and it is especi- 
ally by its organic compounds that 
borie acid has been definiteiy found 
to be tribasic. The experimenter 
has been successful in preparing a 
number of metallic borates by the 
following process. The first tri- 
basic borate obtained was that of 
cadmium. In a platinum crucible 
was placed a mixture of fluoride of 
potassium and boric anhydride, and 
to this was added oxide of cadmium. 
The mixture is heated slowly for some time, and then 
brought to fusion. Gaseous fluoride of boron is given 
off, and when this ceases and the mass becomes well 
fused it is allowed to cool slowly. When acted upon 
by water, the mass separates, leaving needle-like crys- 
tals of cadmium borate. This body presents itself in 
the form of prisms several millimeters long, which have 





a marked action upon polarized light. The crystals . 


are not affected by bot or cold water, but are easily 
soluble in dilute acids. The experimenter describes 
two different processes of analysis, by which he finds 
that the compound corresponds to the formula, BosOs., 
38CdO. The borate of zine has also been formed by a 
similar process. Oxide of zine is added to the fused 
wixtare of fluoride of potassium and boric anhydride. 
Upon cooling with care, needle-like crystals are seen to 
form upon the surface and this action continues 
throughout the mass. By treating with cold water 
these crystals are obtained in the form of prisms, which 
also act upon polarized light. Hot water decomposes 
these crystals, taking away the greater part of the 
boric acid and leaving a residue which consists mostly 
of zine oxide; the erystals are very soluble in dilute 
acids. Analysis gives for this compound the formula 
BozO;, 3Zn0. By substituting the oxide of manganese 
for that of zine needle-like crystals are obtained, usu- 
ally of a brownish color, but transparent and having a 
marked action upon polarized light. They are not 
attacked by hot water, but are soluble in acid. By an 
analogous process, the borate of 
nickel has been obtained in the 
form of short prisms of a light 





ing platform is carried on two fore 
and aft girders, 13 inches in depth, 
which are bolted to the nut cast- 
ing. The floor beams of I section 
are 5 inches in breadth by 9 inches 
deep, and are spaced 3 feet center 
to center. The box girders of the 
elevator frame, on each side of the 
vessel, are connected at the top by 
a 12-inch longitudinal girder, and 
from the point of intersection of 
this girder with the vertical posts 
heavy inclined struts extend to the 
gunwale of the ship and serve to 
keep the whole framework rigidly 
in position. There is also a pair of 
similar struts at each end of: the 
ferry to afford the necessary longi 
tudinal stiffness 

The hull of the vessel is divided 
internally into a number of water- 
tight compartments. The machin 
ery for elevating the platform and 
driving the vessel is situated amid- 
shipe and on either side amidships 
is a boiler, each of which is 7 feet in 
diameter by 7 feet 6 inches long. 
There are three sets of triple-expan- 
sion engines, identical in size and 
pattern, with cylinders 9 inches, 144% inches, and 24 
inches in diameter, and a common piston stroke of 18 
inches. Two of the engines are placed athwartships, 
one driving a iine of shafting which runs fore and 
aft and Operates the port screws at each end of the 








ELEVATING DECK FERRYBOAT “ FINNIESTON.” 


screws of the platform. The “ Finnieston” which has 
accommodation for about 300 passengers and 10 teams, 
or a capacity of 600 to 700 passengers, if no teams are 
carried, has proved to be well adapted for the Clyde 
ferry service, 


green, corresponding to the fer- 
mula Bo.O;, 3NiO. The borate 
of cobalt appears in flattened erys- 
tals of a fine rose color. 
rhniponiniaimpiiites Skeltah a 

An Air Brake Patent Upheld. 

The petition of the Westing- 
house Air Brake Company for a 
writ of certiorari to review the 
judgment in the ease of the West- 
inghouse Air Brake Company vs. 
the New York Air Brake Company 
was denied by the Supreme Court 
of the United States on March 19. 
The Cireuit Court upheld the va- 
lidity of the New York company’s 
patent and judgment was affirmed 
by the Court of Appeals, and the 
Supreme Court now refuses to re- 
view this judgment. 

2 a 2 

$20,000 for an Airship Test. 

An anonymous donation has been 
made tothe Aéro Club of France, 
so that they can offer the sum of 
100,000 franes or $20,000 to the aero- 
naut, who will start from Long- 
champs, go round the Eiffel Tower, 
and return to the starting point, a distance of seven 
miles in thirty minutes. The competition is to be in- 
ternational. This is one of the most substantial prizes 
ever offered to inventors, and it is probable that we 
way look for some remarkable results. 
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THE BLACK- 
WALL TUN- 
NEL, LON- 
DON. 

During the 
eremonies in- 
.ugurating 
he work of the 
onstruction of 
he New York 
Rapid Transit 
runnel, the 
[ayor express- 

himself as 
ing in favor 
the exten- 
in of the sys- 

u to Brook- 

by means 

a tunnel be- 

ith the East 

ver, and it is 
opinion of 
Chief En- 
ieer of the 
ipid Transit 
um mission, 

d of the 

Commission 

themselves 

that such an 
extension 
would be en- 
tirely feasible. 

The _ prelimi- 

nary sound- 

ings, borings 
and other sur- 
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Fig. 5.—LONGITUDINAL SECTION ON CENTER LINE OF TUNNEL, 


KENT 


ores APPROACH 


5 LOneOn CLAY. 


Horirental Scale 
a 5 


aco 


=. . 


Vertrcal Seale 


fot 2 © 2 » 


40 Peet. 


——— 


serie! 


am ce othe 


217 


vey work are 
now being 
done, and it is 
probable that 
the Brooklypv 
extension will 
be put in hand 
and built sim- 
ultaneously 
with the mai: 
tunnel on Man- 
hattan Island 
in prosecut- 
ing this impor- 
tant work the 
engineers will 
not be entering 
upon any new 
or untried 
field. A large 
tunnel already 
exists beneath 
the Fast River, 
at Blackwell's 
Island, which 
is 10 -feet in 
diameter and 
serves to con- 
vey the mains 
of East River 
Gas Company 
from Ravens- 
wood to Man 
hattan Island, 
The city of 
London can al- 
so boast of se 
eral tunnels bi 


Me 400 Yordae 


ry é 
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neath the Thames River, some for street traffic, and 
others for the use of various railroads. The most im- 
portant of these is the great Blackwall Tunnel, which 
was opened in 1897 and is now in daily use by pedes- 
trians and vehicles. As the methods of constructing 
this tunnel were similiar to those which will be adopted 
for our own Rapid Transit Tannel, the accompanying 
illustrations and some description of the work will just 
uow be of special interest. 

It was about the year 1875 that the Metropolitan 
Board of Works realized the necessity for the construe- 
tion of more river crossings below London Bridge, and 
after various schemes, both for bridges and tunnels, 
had been considered, the Blackwall Tunnel act was 
passed in the year 1887. The original design called for 
three tunne!s, two for vehicles and one for foot-passen- 
to construct the latter before 
commencing the others. After considerable delay con- 
struction was started on the present tannel at the 
close of the year 1891, the contract being let for a round 
sum of $4,215,640. We present a longitadinal section 
on the center line of the tennel, from which it will be 
seen that its total length is 6,200 feet of which 1,220 
feet is below the river itself. The total length of that 
portion of the tunnel which is lined with cast iron is 
8,112 feet. At each end of the tunnel there is an open 
approach for about 875 feet followed by 482 feet of 
what is known as “ cat and cover” work on the north 
side, and by 915 feet of the same work on the south 
side of the river. Our illastration, Fig. 4,is taken in 
the open approach and shows one of the entrances. 
““Cutand cover” is so-called because of the method of 
construction, which is to exeavate an open cutting, 
build in the brick tannel, and then fill in above the 
the tannel, restoring the original surface of the ground. 
This will be the method adopted for the greater part of 
the New York Rapid Transit Tunnel. This portion 
of the Blackwali Tunnel consists of four layers of 
briekwork, built in coneentrie rings, and surrounded 
by a waterproof band of asphalt, one and a half inches 
thick, with a thick coating of 6 to 
1 of cement concrete ontside of the 


gers. It was decided 


\ 


asphalt. Wann 
To facilitate the work four large WAN 


shafts were sunk in the line of the 
tunnel, two on the north side and 
two on the south side of the river. 
The sinking was done by means of 
58 feet 

were 


huge caissons, which were 
in external diameter 
formed of two shells with a space 
of 5 feet between them which was 
filled with concrete, 

After the shafts were sunk they 
were finished off with an internai 
lining of glazed brickwork, and cir- 
cular stairways were put in to give 


and 


a&iimission at these points to the 
tunnel. Two circular openings were 
formed on opposite sides of each 
shaft on the center line of the tannel, and these open- 
ings were closed during the sinking by temporary iron 
shutters or plugs, which were capable of being re- 
moved after the shaft was sank to make way for the 
advance of the excavating shield. 

The difficuity of driving the tunnel was greatly in- 
creased in places by the nature of the material to be 
passed through. By reference to the longitudinal sec- 
tion, Fig. 5, it will be seen that the material consists 
largely of what is known as “ballast.” This is a 
gravelly, water-laden, and very loose material, which 
gave considerable trouble during the sinking of the 
shafts, and in one or two instances, during the driving 
of the tunnel, resulted in a serious inrush of water. 

The diameter decided on for the tunnel was 27 feet. 
‘Two patterns of cast iron lining were used, one 2 inches 
and the other 1's inches in thickness both being of the 
same external diameter. The rings of both sections 
are 2 feet 6 inches in length and are built up of 14 seg- 
ments, each of which is about 6 feet long cireumferen- 
tially. The center section at the top of the tannel 
consists of asolid key. All the joints were machined and 
the segments were joined without any packing between 
them ; bat recesses were formed ou the inside of the 
flanges and these were carefully caulked, the joints 
being thus made perfectly watertight. After the tube 
was boited up, it was grouted with cemeut, the grout- 
ing being poured ip through tapped holes which were 
afterwards carefully closed with screw plugs. 

The shield, shown in Figs. 2 and 3, was constructed 
of steel and was designed to meet the exceptional diffi- 
culties due to the natare of the ground to be passed 
through, one of which was the probability of meeting 
with large trunks of trees, ete., and the 
necessity for catting through the hard beds which 
form the base of the London clay. The total length 
of the shell was 19 feet 6 inches and the diameter was 
27 feet inches. The outer skin was built up of four 

thicknesses of 5¢-inch steel plates making a total thick- 
ness of 244 inches and the twenty-eight plates of which 
it was made up extended the fall length of the shield, 
all the joints, therefore, being longitadinal. The for- 


boulders 


ward half of the shield was stiffened by three horizontal 
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and three vertical plate diaphragms, which also served 
to divide the working space into four floors and twelve 


compartments. The shield was formed with a double 
shell, one 24 feet and the other 25 feet, inches in dia- 
meter, the shells being strongly braced together by 
circular girders, in the webs of the last two of these 
holes were cut for the passage of the ram cylinders. 
For forcing the shield forward 28 hydraulic rams were 
originally provided. They were each 8 inchestin diam- 
meter with a stroke of 4feet. In driving through the 
wet sand, or ballast, beneath the river, however, this 
nuinber had to be increased by six other rams, which 
were 10 inches in diameter, bat had a shorter stroke. 
The maximum water pressure used was 2%4 tons to the 
square inch, making a total pressure to wove the 
shield when all the rams were employed of 5,165 tons. 
Upon the rear face of the shield were carried two 
hydraulic erectors, see Fig. 3, which were used for lift- 
ing the tunnel segments iuto place. The circular mo- 
tion was obtained by a rack or piston, which worked 
vertically between two hydraulic cylinders, the rack 
serving to revolve a pinion on which the rotating arm 
was carried. This arm was extensible by weans of an- 
other hydraulic jack fixed in its base. The segments 
of the tunnel were brought up to the shie!d upon the 
two tracks, one on either side of the floor of the tun- 
nel, where they were picked up by the extensible arm, 
swung around to the desired position, and then thrust 
out radially into place and bolted up. 

The method of starting the tunnel from one of the 
vertical shafts was as follows: A portion of the cast 
iron lining, extending to the opposite side of the shaft, 
was first temporarily built up behind the shield to 
form an abutment for the hydraulic rams in driving 
the shield forward. . The ptug facing the direction in 
which the tannel was to be driven was then re- 
moved from the tunnel opening, and the shield was 
driven forward through the wall of the shaft into the 
surrounding material. 

It will be noticed in referring to Fig. 5, that there is a 
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ward, the face of a compartment was completely closed 
by its three shutters which had been screwed forward 
as close to the cutting edge as possible, the shutters 
being directly over each other and the small space be- 
tween them being filled with clay. When the shield 
was to be shifted forward, the nuts of the screw were 
loosened on the forward side of the bearings along the 
shutters to move back as the shields were shifted for- 
ward. Mr, E. W. Moir, M. Inst. C.E., the designer of 
the shield, to whom we are indebted for our illustra- 
tions and particulars, says that the difficulties en- 
countered while driving through ballast suggests modi- 
fications in shields for tunneling similar material. The 
shutters should be placed as close as possible to the 
cutting edge, and their area in relation to that of the 
face should be as large as possible. Much of the diffi- 
culty in driving the shield was due to this difference of 
areas and it would probably be little felt in passing 
through soft material which flows easily, but in gravel 
the resistance from this cause is very great. In Fig. 2 
the shield is shown in position at the end of the “cut 
and cover” work, ready to commence driving. 

All the east iron lined portion of the tunnel is lined 
with 4 to 1 Portland cement conerete and faced with 
white glazed tile, so as to secure uniformity of appear- 
ance with the cut and cover portion of the work. The 
roadway is carried on a 9-inch brick arch, leveled up 
with concrete. The subway thus formed provides 
room for water and gas mains, or if it be desired, for a 
ventilating trank. The roadway provides for two lines 
of vehicles and there is a sidewalk for passengers 
on either side. The tunnel is brilliantly lighted and 
the effect is greatly assisted by the white tiling with 
which the whole thoroughfare is lined. 
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THE CULLEN BALL-BEARING RIFLED GUN. 


There has recently appeared in the daily press a 
description of a so-called ball-bearing rifled gun, which 
possesses considerable interest both for its undoubted 
novelty of construction and for the 
display of ignorance of the very first 
principles which govern the con- 
struction and action of modern 
guns. The inventor of this curious 
weapon called at the office of the 
SCIENTIFIC AMERICAN and inform- 
ed the editor that the gun had been 
subjected to exhaustive tests by the 
government, and had achieved re- 
sults which were embodied in an 











THE LATEST CURIOSITY IN GUN CONSTRUCTION. 


layer of London clay between the tannel and the river 
bed for about three-fifths of the distance beneath the 
river. After the clay was passed, what was probably 
an older and deeper bed of the river, now filled with 
* ballast,” was met with. As was anticipated, there 
was no difficulty in maintaining a sufficient pressure of 
air to keep out the water as long as the clay covering 
continued. In starting from No. 3 shaft the upper 
part of the shield was in clay and the lower part in 
sand, and the rate of progress at this point was greater 
than that in any similar tunnel hitherto constructed, 
for in two months’ tine more than 500 feet of the tun- 
nel was completed, and occasionally five rings, or a 
length of 12 feet 6 inches, was constructed in twenty- 
four hours. During one day, therefore, 300 cubic yards 
of material was excavated and about 75 tons of cast 
iron lining put in place. When we bear in mind that 
these materials, in addition to lime and other neces- 
saries, and empty wagons, had to pass through the air 
locks, the nature of the performance will be under- 
stood. 

By reference to the longitudinal section it will be 
seen that at one point the shield passed within about 
5 feet of the bed of the river, the overlying material 
being open ballast, pervious to water. To meet the 
difficulty, clay was deposited on the river bed for a 
length of 450 feet on the line of the tunnel, the maxi- 
mum depth of the clay being 10 feet. The clay offered 
resistance to the air escaping froin the tannel through 
the open ballast, and its weight prevented the bed of 
the river from being blown up by the air pressure. 
After the tunnel had been driven through this portion 
of the river bed, the clay was dredged ont. 

Shutters for closing the face of the shield proved in- 
valuable when passing through the “ ballast” or any 
open material. In each compartment of the three 
upper floors were three shatters each consisting of 5- 
inch iron plate, stiffened at the edges by heavy 
angles, and sliding on guides fixed at the sides of the 
compartments, The shutters were controlled by long 
screws fixed to their ends and exterding through bear- 
ings on the side of the compartment. When work- 
ing im ballast, previously to shifting the shield for- 


official report that was about to be 
made public. As statements to the 
same effect have appeared in the 
articles in the public press above 
alluded to, the editor was led to 
make inquiries as to the results re- 
puted to have been obtained at the 
government testing ground at 
Sandy Hook, and to examine into 
the claims of the inventor. The latter believes that 
if the passage of the projectile through the bore can 
be made more easy, its velocity as it leaves the muzzle 
will be proportionately increased. Hence he deepens 
the ordinary rifling, giving it a circular cross-section, 
and fills it with rows of steel balls. 

The claims ofthe inventor can best be put foward in 
his own words : 

“The strains on the walls of a gun are reduced 
seventy-five per cent (except over the breech where 
initial explosion of propellant occurs), thus obviating 
the necessity tor two at least of the jackets that are 
shrunk over the tube ofan ordinary stiff-rifled gun. 

‘This is to be accounted for in two ways. First: 
The elasticity of the balls and the smooth-walled pro- 
jectile ; second, from the fact that the projectile gets 
away from the gun (caleulus will prove this in addition 
to actual trials that have been made) in one-fortieth 
{sic] (approximately) of the time it takes to get away 
from an ordinary gun, same charges of propellant aud 
same weight projectiles being used. The life of the 
gun is prolonged indefinitely. 

‘The piece has been fired 2,311 rounds, in some cases 
with excessive charges (and with sand in the ball bear- 
ing grooves for ten rounds), and the report shows that 
the gun is only three per cent less effective than when 
first fired. 

“The average velocity was 3,200 feet per second at 
the wuzzle against 1,800 feet per second for the Driggs 
and Hotelkiss, and 2,000 feet per second for the Maxim 
(all of which were tested at the same trial). 

‘* The three guns mentioned were tried in a competi- 
tive test with ball-bearing gun by Gen. Flagler and 
with other orduance experts, with results which were 
verified by Gen. Miles’ tests.” 

The statements in the above quotation were so start- 
ling, touching the results of the tests, that our Wash- 
ington correspondent made inquiry at the Army Bu- 
reau of Ordnance as well as at the Bureau of Ordnance 
and Fortification, of which Gen. Miles is the head, and 
at neither bureau, could it be learned that any such 
tests as alleged had ever been made. In fact, it was 
positively stated by a leading official that no such test 
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as alleged had ever taken place at Sandy Hook or any 
other government proving ground. 

We present illustrations of the gun as being a dis- 
tinet cariosity showing, as it does, how absolutely Mr. 
Cullen and the papers that have lauded this invention 
have failed to understand the elementary principles of 
the modern rifled gun. Curiously enough they have 
overlooked the fact that the balls, being locked in by a 
cap at the mazzle, could not roll. 

As a matter of fact the velocity would be reduced, 
and as the shell has no copper rifling- band, it would be 
shot out of the gun without receiving any rotary mo- 
tion about its longitudinal axis, the mere surface fric- 
tion between the balls and the projectile being entirely 
osufficient to overcome its inertia. 

So far as the velocity of the projectile is concerned it 
would be reduced below that of an old black powder 
weapon. The,absence of the rifling-band which, in the 

rdinary type of gun expands under the pressure of the 
powder gases, filling the riflingand making a tight gas- 
check to prevent the white-hot powder gases from rush 
ng past the projectile, would render the gun worse than 
worthless. The gases would rush through the grooves in 

which the balls are placed, and through the clear- 

ce space between projectile and gun, burning out the 
balls and the inner tube only less rapidly than streams 
of boiling water would cut channels in a block of ice. 

That such a delusion as the Cullen ball-bearing 
gun should have been given publicity to such an extent 
in the public prese, leads us to think that either the 
journals in question were very hard up for matter, or 
that the “wilitary expert” must have been enjoying 
a temporary leave of absence. 

———_—_ s+ 0+ oa ———____—__—_ 
A FRENCH TROLLEY AUTOMOBILE. 

Of late years various attempts have been made to 
run an electric carriage by current drawn from an 
overhead trolley wire. The chief obstacle encountered 
in using an aerial conductor was the difficulty of hold- 
ing the trolley wheels in contact with the wires, par- 
ticularly when the vehicle was rounding curves. The 
results obtained were not very encouraging. The 
underrunning trolley wheel carried on a pole, could 
not be used ; for the carriage could not turn out of the 
way of other vehicles on the road. The substitution of 
a cable for the pole and the employment of a trolley 
running over instead of under the wires prove no more 
successful; for the trolley was merely dragged along 
by the vehicle. These difficulties seem to have been 
very ingeniously overcome in a system devised by a 
French engineer, M. Lombard-Gerin, in which a self- 
propelling trolley is employed, running along at a 
speed corresponding with that of the vehicle to which 
it supplies current. 

The trolley is driven by a small, three-phase, induc- 
tion - motor, sup 


Scientific American. 


by a distance equal to one-third the angle between 
two like fleld poles. The three-phase current gener- 
ated by the motor flows through three conductors in 
the flexible cable, directly tothe three-phase motor of 
the troliey-carriage, The speed of the trolley motor 
depends oa the frequency of the three-phase current 
by which it is actuated ; and this frequency in turn 
depends upon the number of revolutions of the car- 
riage motor. Hence the speeds of the trolley and ve- 
hicle motors are practically synchronous ; and the trol- 
ley carriage automatically regulates the rate of its mo- 
tion to that of the vehicle. 

The flexible cable is composed of six conductors. 





THE AUTOMOTOR TROLLEY. 


Two wires of large cross section serve the purpose of 
conducting the overhead current to the motor of the 
vehicle. Three smaller wires supply the trolley-motor 
with the triple-phase current generated by the auto- 
mobile-motor, and one small wire connected with a 
pedal in the carriage serves to throw the magnets of 
the trolley-motur brake into the cireuit of the main 
line. The brake is used when the trolley is ranning on 
a steep incline of the wire. The carriage is not essen- 
tially different from the 
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A Congress on the History of Science. 


Among the different congresses to be held in Paris 
at the time of the Exposition, that devoted to the 
history of science promises to be one of the most in- 
teresting. This isa branch of the general section of 
comparative history aud has been organized with a 
view of bringing together the persons interested in 
this subject, to establish a resumé of the history of the 
leading sciences from antiquity to the present day, and 
to study the proper methods of increasing the re 
searches founded upon original documents. The or- 
ganization committee have proposed a certain number 
of questions to be considered, the intention being not 
to make an exhaustive study of each, but rather as 
showing where the support of new documents and re- 
searches will be the most desirable. Among these may 
be nentioned the following: Origin of modern uumerals; 
history of astrology, relating especially to the influence 
which its doctrines have exercised upon the develop- 
ment of astronomy; history of the establishment of 
units of measure; ancient mathematical instruments, 
applied to surveying, astronomy, measure of time, ete. ; 
divers meridians of longitude; establishment of the 
principles of dynamics; alchemy and chemistry; an- 
cient and modern philosophical and scientific theories ; 
geology and physical geography in antiquity ; evolu- 
tion of anthropology and paleontology ; history of 
medicine and hygiene. Communications may be sub 
mitted in the principal languages, and in this case 
notification should be given before the first of June. 
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The April Building Edition, 


The April issue of the BuitpInG Eprmrion or THE 
SCIENTIFIC AMERICAN is one of the finest numbers 
ever published of this artistic periodical. The color: 
plate represents a wodern residence at Plainfield, N. . 
A residence at St. Louis, Mo., is illustrated by a nuw 
ber of views showing the exterior and the beautiful 
interior. The Architectural League exhibition forms 
the subject of two engravings. Prof. C. F. Holder has 
an article entitled *‘ The Old Missions of California on 
the Old King’s Highway.” It is accompanied by an 
exquisite full-page group showing four of these inter- 
esting old buildings. There is also an unusual collec- 
tion of moderate priced houses. The literary contents 
afford good reading. 

—_—________\_~® -+@-+ «#.-—- 
The Current Supplement, 


The current SUPPLEMENT, Number 1266, has many 
articles of unusual interest. ‘“*‘ The Sewerage Problem 
of the City of Worcester” describes a most important 

plant which has 





ordinary electromobile 





plied with current 
generated by the 
motor of the vehi- 
ele. The trolley- 
carriage com- 
prises two metal 
wheels running on 
the feed and re- 
turn wires and 
serving to make 
the contact. Be- 
tween these 
wheels are two in- 
sulating, fiber 
friction-w heels, 
which engage the 
motor and thus 
drive the trolley- 
carriage. The 
trolley is driven 
ata speed slightly 
greater than that 
of the vehicle. 
This small excess 
of speed is ab- 
sorbed by the slip 
of the motor, the 
slip between the 
friction wheels 
and motor, and 
the slip of the 
trolley-wheels,. 
Tension on the 
cable increases the resistance and consequently the 
slips. The trolley-motor is provided with an electro- 
magnetic friction-brake, actuated by current taken 
from the trolley-line. The trolley-carriage is elastic- 
ally suspended by means of springs, the tension of 
which can be regulated as desired. The cable leading 
to the vehicle is connected with a double frame on the 
carriage by a universal joint, which enables it to 
swing in all directions. The entire trolley-carriage 
weighs only forty pounds (18 kilos.), for the reason 
that aluminium is largely used in its construction. 
The vehicle-motor is of the continuous curr2nt, series 
wound type. At the side opposite the commutator, 
the armature carries three rings connected with the 
winding at three points separated from one another 





TROLLEY-AUTOMOBILE PASSING 





VEHICLES ON THE ROAD. 








AUTOMOBILE FED 


It is provided with a pole which carries at its ex- 
tremity a junction-box for the reception of the cable. 
The boxes of the carriages on the live being similar and 
interchangeable, it is possible for vehicles running in 
opposite directions to exchange their cables and con- 
tinue their journey. To permit the trolley to move in 
either direction a pole-changing switch forms part of 
the three-phase circuit, so that the connections of two 
of the conductors can be reversed, to change the di- 
rection of the motor’s rotation. 

M. Lombard-Gerin’s system has been tried on an ex- 
perimental line 900 meters in length, on the Quai 
d’Issy-les- Molineaux along the Seine, just outside of the 
city of Paris. According to Le Génie Civil, the results 
of severe tests made on this line were very encouraging. 
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been in successful 
operation for 
some time ; 
fully illustrated, 
“English Artil 
lery in the Trans. 
vaal” is a timely 


it is 


article. “De- 
stroyers for the 
Japanese Navy” 
is accow panied by 
illustrations of 
one of these little 
vessels waking a 
speed of 31°15 
knots. “The 
Classification of 
Warships” is a 
most important 
article by Frede- 
rick P. Jane. *“*The 
Bird-Stone Cere- 
monial” is an ab 
stract of a mono- 
graph by Prof. 
Warren K. Moore- 
head and is fully 
illustrated. “Is 
the Steering of 
the Modern 
Screw - propelled 
Vessel Defect- 
ive?” is the con- 





clusion ofa valua- 
ble article by the 
late Capt. Cornelius W. McKay. ‘Toot Powders” 
gives the method of making them in great detail. 
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RECENTLY PATENTED INVENTIONS. dropped to dumping position and « section of the body 
operated to discharge the load. Means are provided for 
Agriceltaral Emplemonte. varying the inclination of the car-body when the load is 
HAY-PRESS HORSE-POWER. — Cmmettan F. | to be dumped and supporting a car at its discharge end 


Kou.aves, Augusta, Ga. The invention is an improve- 
ment in borizontal, rotary horse- powers in which a _hori- 
sontally-moving pitman is operated by a horizontal 
retary horse-power, giving two full actions to the pit- 
man atevery revolution. The objects of the improve- 
ment are to provide a continuous circle move for the 
borse, to increase and compound the power as the resist- 
ance the to move the 
pitman in a horizonta 


LAND-WHEEL ATTACHMENT 


while dumping. The movements of the car are con- 
trolled by a cable which is directly utilized for raising « 
section of the car-body and caused, in connection with 
the stop, to incline the car-body suitably for dumping. 





Miscellancous Inventions. 
WELL-PULLEY.—James Foster, Gober, Tex. Con- 
nected with a winding drum and its frame is a guide de- 
vice for a rope, adapted to guide the rope as it is wound 


agains pitman increases, and 


and entire straight jine 


POR SULKY- 





PLOWS. Grornoe A. Lrrzensererr, Sunbeam, Il). | upon and unwound from the drum. The guide-device is 
The inventor hes devised means for connecting two land- | mounted to travel apon a feed screw carrying a driv- | 
wheels with a mounted or sulky plow, so effecting the | ing-wheel, The winding-drum has vertical movement 
attachment that the position of the plowshares ts not | in its frame to gravitate into driving engagement with 
changed relatively to the ground when the land-wheels | the driving-wheel. The rope carrying the bucket can be 
travel ever an ontalating surface, enabling the imple- | automatically controlled in a manner to insure the rope’s 
meni to work perfectly either crosewise or lengthwise | being guided to and upon the pulley in raising and low 
with the ridges and hollows of corr rows, ering the bucket, thus preventing the boisting-rope's 


coming in contact with the mud and water that usually 
accumulate around a well-curb. 


PILING —Wruuam B. Bonnett and Roserr F. 
Surra, Macon, Ga. The object of the invention is to 
provide an improved tubular, metallic piling, designed to 
take the place of the wood piling now generally used in 
the construction of breakwaters, levees, and the like, 
The piling consists of a number of meta) tubes arranged 
side by side. Over the apper edges of the tubes a cap is 
fitted. Through the lower edges of the cap, bolts extend 
transversely, which engage sundry tubes so as to hold 
the cap in place and stiffen the positions of the piles, 
Metal piles are more durable than wooden piles, are 
stronger, and are not liable to the attacks of insects. 


Electrical 
CONTINUOUS-CURRENT 
rraep Wrypvs W erseman, 
Paris, France, 


rendering a continaous current alvernating in order to en 


Apparatus, 

rRANSFORMER.—AL- 
Rue Chaptal 3, 
of the invention consists in 


and GUeTaAyY 


he priaciple 
1y means of electromag- 


able it to be readily transformed 


netic induction, the secondary alternating current of this 


transformer being then rectified by means of a commutator 
operated by the same mechanical device as that employed 
for rendering the original continnons curreni alternating, 
the secondary alternating carrent 
ie rectified isochronously. the of the 
ilthough iagging behind or displaced 


in such a manner that 
because phaser 


secondary current, 


relatively to those of the primary current, are isochro- GATE.—Josava Tewnanrt, Carson City, Mich. The 
nons with them—that is, the intervals separating the | £4te is capable of being swung from its swing-post to or 
phases of the secondary current are equal to those sepa- from a team or person and of being slid past the swing- 


post and opened as far as desired, The gate can be 


rating the phases of the primary current 
in either its normal position or 


raised or lowered while 


ARC-LAMP.—Epwaro L. Brown, McComb City, ; 
jos : P : when slid past the swing-post and held in the position 
Mies. The inventor hae provided a simple, ingenious} ‘ hich j ' i ij ii 1 
. » “ 2 re ‘ 
device for automatically regulating and controlling the r ven tion pe vertically adjuster = i. ¢ ba 
srhone to produce a constant light. The device is par- ear any obstructions, or can be held sufficiently from 


the ground to prevent snow-drifts from rendering the 
gate inoperative. The gate, in addition to ite pivotal- 
| support, has a crane-support, so that it will not be af- 
fected by lateral or vertical strain. 

LEVELING ATTACHMENT FOR VEHICLES. 
Joun Nasu, Dayton, Wash. The object of the inven- 
tion is to provide a means for adjusting the body of a 


and 
mechanism consiste of spring-actuated 


tienlarly adapted for search-lights, magic lanterns, 
the like. The 
gearing which is operated 


way of the carbons. 


automatically as the current is 
cut out by the burning a 





Engineering Improvements, 


Scientific American. 


Wusiness and Personal. 





Marine Iron Works. Chicago. Catalogue free. 

For bridge erecting engines. J. 8. Mundy, Newark, N. J. 
“U. 8.” Metal Polish. 8 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St, 
Chagrin Falls, O. 
k “ Dies and Diemaking,” $1, post paid. J. L. 
Send for index sheet. 


Ferracute Machine Co., Bridgeton. N.J., U.8. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 


a 


les free. 


>is. 





Boo! 
Lucas, Bridgeport, Ct. 


Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 41 Varick St., N. Y. 


The celebrated “ Hornsoy-Akroyd” Patent Safety Oii 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foc t of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is “* Experimental Science,” by Geo. M. Hopkins. 
By mail, #&. Munn & Co.. publishers, 361 Broadway, N. Y. 


t? Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., %1 Broadway, 
New York. Free on application. 


Bye jueves & 


HINTS TU CORRESPONDENTS. 


Names and Address must accompany al) tetters 
or no attention will be paid thereto. This is for ow 
information and not for publication. 

ieterences to former articles or answers should 

give date of paper and or —- of question. 

uiries not answe 1 in reasonable time should 
repeated ; corr will bear in mind that 
some answers — -y not a little research, and, 
though we endeavor to reply to all either by iette: 

or in this department. each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns wil) be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather general interest cannot be 
expected without remuneration. 

Scientific American Su plomenste referred 
to may be had at the office. 10 cents each. 

— ~ referred to promptly supplied on 


Pp e 
Miimerals sent for examination should be distinctly 
marked or labeled. 
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PACKING.—Joun J. Moss. 64) South Fairfield Ave- 
Chicago, Ill. The packing ie useful both for pack- 
ing rods and joints and for various forms of machinery. 
The packing removes a certain amount of friction on the 
rod, and works automatically to the slightest friction, 


vehicle (especially a threshing-machine) to a level posi- 
tion, thus preventing the vehicle from capsizing and | 
avoiding the labor of digging pits for the wheels, to level 
the body. A hinge-section is pivoted at one end to the 
running-gear and at the other end to a portion of the 


nue 





It can be placed in any position and oiled like a| body. By means of adjusting-devices at each side of | 
brass bushing. A packing-sleeve, comprising a spiral, | the body, the hinge-section can be swung to level the 
is connected at one end with the staffing-box. The | body. 


other end of the sleeve beare between a spanner and the 
stuffing box and serves continually to maintain the spiral 
under presaure. 


GATE, -James M. Apams, Deckertown, N. J. The 
gate is of the sliding and swinging class and js provided 
with a simple means whereby it can be adjusted verti- 
cally to clear it of snow or to permit small animals to 


Mechanical Devices, pase underneath and to form a barrier for large animals. 
FIRE-ESCAPE.—Cnarces H. Sarecos and Anyi | Connected with the gate and its foot-post is a guide- 
Suaw, Spokane, Wash. The invention comprises a tu-| Tail secured to the foot-post. A head or block ie ver- 


bular ladder ateach end of which a carrying-wheel is 
The wheels run on tracks secured to the | 
building. A platform is attached to the lower end of the 
laider and projects outwardly transversely. An exten- | 
sion-ladder ie hingedly mounted on an outward extremity 
of the platform and is capable of ewinging up and down 
thereon. The wheels are driven by a chain- 
gear. 
DUMB-WAITER 
hattan, New York city 


| tically adjustable on the rail and is provided with a 
perforated lng engaged by a pintle extended from a gate- 
supporting roller. 

FIFTH-WHEEL.—Amsprose E. Anporr, American 
Fork City, Utah. The fifth-wheel comprises a ring- 
plate to which springs are attached. Segmental plates 
are secured to the axle at opposite sides of the king-bolt. 

| Rollers are mounted in depressions formed in opposite 
Cuarntes W. Horrmwax, Man- | ends of the segmental plates. Heads on the ends of the 
By means of the improvements | rollers prevent their displacement lengthwise. The use 


mounted. 


carrying 


| 





devised by the Inventor, the manufacturer is enabled | of grease or other lubricant is noneceseary, thus pre- 
readily to change the cage-enpporting repe-palley to | venting the accumulation of dust and dirt. 

suit the width of rhe well or ebaft and to bring the rans| APPARATUS FOR PRODUCING DISTILLED 
of the rope in proper alinement with the cage and the | WATER. —~Cuarces F. Conover. Manhattan, New 
counterbalancing-weight, without the use of extra guide- | York city. The invention consists of a system of treat- 
polleys. The arrangement also affords a convenient | ing water by which it és evaporated and then condensed 
ani simple support for the brake mechanism of the | so as to prodace pere water. Ove object sought to be 


hotsting-drum 
ELEVATOR 
Joun J Butie, 
larly adapted to mine-el 
a sore and effective 


accomplished is the utilization of waste sources of heat 

for the evaporation of water and the subsequent con- 
| densation of the water so as to form chemically pure or 
distilled water. The evaporation of the water heated by 
waste-heat ie rendered possible by the employment of a 
vacuom-pump, which lowers the pressure on the water 
and canses it to boll at a mach lower temperature than 

when subjected to atmospheric pressure. 


CONTROLLING APPARATUS 
Mont. The apparatus is partico- 
vators and is so constructed that 


Cook 


means ie provided for holding the 
means being continaally onder the con- 
The car moves past a guide 
Shafts are car, and a dog is attached to | 
each shaft and works with ¢ at- | 
tached to the shafts and mesh with rigidly connected | 


racks fastened to a link 


elevator, these 
trol of the operator rail 
mounted on the 
(Cieare are 


he guide-rail 


Designs. 

is pivoted to the 4 hand.latch te mounted on the| CANE OK UMBRELLA-HANDLE. WILttaM it. 

lever, and a quadrant on the rack, coacts with the | 5P&4Rs, Queens, New York city. The design consists 
| in alternate plain and flated panels, the plain panels be- 


band-latch to hold the lever in the desired position , 4 aes the 
ing ecircumferentially continuous and arran n 
WASHING- MACHINE W. Twomson, | ™* . y . 
same general plane. 


4 lever, mounted on the car, | 


limk 


CHARLES 


Ontario, Cal, The object of the tnvention ie to provide an 

: NY.CAP . 
improved washing-machine, simple in construction and CHIMNEY-CAI MEMBER. Joun Cooper, Brook- 
arraniged to enable the operator to pick up and thorongh- | !ya, New York city. The design provides a rectangular 


member for chimney-caps, such as are used on all honses 
in laryve cities 

HOLDER. —Frank A. Surru, Chicago, Ill. The de- 
vice is designed to hold hats, coats, umbreilas, and cards. 
The holder can be nailed to the wall in any desired 
place. 

BOX-BLANK.—Epwarp E. Pinkerton, Sioux City 
Iowa. The blank is reinforced at certain portions so as 
to form a box stronger than that ordinarily produced 


clothes without the least danger 
The machine has beaters and 
the beaters. The fnlcrum por- 

and bashings screw into | 


ly wash any part of the 
of mijoring the clothee 
bandied arms 
tions of the arms are reinforced ; 


carrying 
the reioforeed arms 


Kallway-Contrivances, 
DUMPING. CAR. i 
town, N.Y. cosl-car of 
type, and is provided with a winding-shaft located on the | from a one piece blank. 
under side of the and at une side of the dumping- STRETCHER-PLATE ¥YOR CARPET-TACKING 
doors. An equalizing chain is arranged for winding at DEVICES.—Cuar.ies P. Knarr, Devosit, N.Y. This 
its ends on the shaft, the chain extending transversely | inventor has produced a stretcher-plate of novel form 
across the damping-door and having a traveling connec- | adapted to be used in connection with a carpet-tacking 


Lawrence, Micdle- 
the hopper-bottom 


CEORG2 


The car ie a 


car 





tion with the car to allow the chain to equalize. Un- | device. The plate is of triangular form and has a series 
equal closing of the door and, consequently, loss of coal | of prongs on its lower face adapted to engage with the 
are thos prevented carpet and stretch the same. The plate is also intended 
DUMPING CAR.—Wuusas H. Ostox, New Or-| be reversed when necessary, and by its peculiar form 
leans, La. ‘The duarping-car doer not require extra ie very useful in stretching carpet in the corners and 
track-sectioux or alterations In the bridge or track apon | *long the sides of rooms. 
which it is t be used. A stop or bamper is provided. Norsn.—Copies of any of these patents will be furn- 
eapable of convenient and expeditions application to a | ished by Mann & Co. for ten cents each. Please state 


| wires of the Brown and Sharpe gage for copper wire, 
| that will deliver 200 amperes at 2,000 volts to a motor at 


| the insulations and forming a short circuit with the re- 


(7852) J. A. DeV. asks: Can such a cur- 
rent be passed over a cable, composed of six number 6 


the end of the line without danger of breaking through 


turning cable of the same size, which lies close along be- 
side it. The cables to be five miles long and submerged 
in the sea but protected by gutta percha insulation to an 
amount that will equal the cables themeelves in weight. 
A. The underwriters allow a No.6 wire in waterproof 
insulation to carry 65 amperes. Your six wires could 
carry about 400 amperes. If the insulation is all right, 
there is no reason why the retarn may not lie alongside 
of the other cable. Much higher voltages are now put 
in the same sheathing. 


(7858) W. J. I. asks: What proportions 
are required in the building of a dynamo which is 14, yy 


or anything tn that vicinity of a horse power? The Edi- | © 


son with adrom armature is the one I want to build, 
Give all about size of pieces in the armature and comma- 
tator plates, and amount of wire and size of it required. 
Also, give size of the iron cores of the field magnets and 
amount and size of wire used in the winding of them. A. 
Your request is too indefinite. Yon do not even state | 
the voltage you expect to have from yourdynamo. We = 
recommend you to purchase Parkhurst’s “ Electric Mo- 
tor Construction for Amateurs, price $1 by mail; or 
Watson's * One quarter Horse Power Motor,” price 50 
cents and follow the plans given there. 

(7854) J. E. C. asks: Have you any-| 
thing on subject of Clarke's wireless telegraphy as per 


page 213 Screntiric American, issue of April %, 1898, 
so onecan build the machine. In the issue given above 





| pO measurements or data are given. A. We have no 


plans with details of the instruments used in the Marconi 
system of wirelese telegraphy, so that one could build 
machine. 


(7855) X. Y. Z. asks why the following 
rule is incorrect for calculating the area of a circle or 
“ squaring the circle.” I have no doubt it is fallacious, 
bat why? The area of a circle equals the square of one- 
fourth of the circumference. A. The area of a circle is 
found from the formala: Area=7?; in which q=3°1416. | 
To apply the rule given above,—The circumference | 
=2rR. (4 of circum.) *=_?R™M. Substitute for 7? ite 
value given above and we have for the area of a circle | 
2°46766 R®, while the true value is 31416 R®. The rule | 
above cannot in any case give the correct area of a circle. 
Its only fallacy is that it is false. } 


(7856) 8. E. A. asks: 1. What is the 
exact temperature required to change steam into the | 
gaseous state? A. Steam is already a gas formed by the | 
evaporation of water. The question perhaps is intended | 
to ask for the temperature of the separation of steam into | 
ite constitaent gases, oxygen and hydrogen, The dis- 
sociation of steam begins at 2,200° Fabr. and is complete 

4,500° Fabr. 2. How can the two gases of which it is 
composed be most easily separated without the use of 
electricity ? A. This is done in great quantities in the 
manufacture of water gas. Coal is raised to a high tem- | 
peratare in a furnace, which is then closed and the steam 
is blown through the hot coal, raising it above the tem- 
perature of dissociation. The Screntiric AMERICAN 
SvupPLeMENT has contained several articles upon this 
subject. 3. What is the temperature of the oxy-hydro- 
gen blow-pipe flame? A. It is estimated at about 4.000° 
Fabr. 4. Can oxygen and hydrogen be introduced into 
the blow-pipe in a mixed state without danger of an ex- 
plosion ? A. They are so mixed in the mixed jet com- | 
monly ased in the stereopticon. Special care must be 





The car ie so constructed | the name of the patentee, title of the invention, and date 
it will be automatically “ of this paper. 


in ite length. 
striking the 


rat at ay pom 
that 


Upon 


etop, 





had in the arrangement of such a blow-pipe to avoid ex- 
plosions. F 


| Curtain ring, W. F. 
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Accoutrement su rt, RS 5.166 

Air compressor, 0 Ae K innon Reessods . . 646,080, 646,081 

os dey compressed oD oanscecccommial 646,518 
arm. See Time alarm 

Sas paaide, purification of, De Chanterac & 





per 
Bag making and filing mppchine. | Butier & Ward.. on. BSS) 
Bale band tightener, L. Voor 646,333 


Baling press, cotton, K. M. Rt 645.26 
Baling press, roller, We cane ee 46.345 
Bark rossing apparatus, L. Wertheim.............. 
Basket weaving machine, BE. L. Walker............ 646,242 
— See Primary battery. Secon bat- 
patery jar or rece le, 4 DA eas shin vt dee 646.325 
Beam covering, C. i ee Snaendeedeesss ucts peeeues 646, 


Bearing. Clamer & Hiendricksou 
Beer, etc., pean for cooling 
W. Bachn 
Bell, A. a 
Bell, oeerte, | Fs 
Bicycle. E. B E. 

e fram 


Bieycl 
e hand | Pda 


Bicyc! 
Bicycle 
Bicrcle saddle, w. Bailey 
Rill of fare indicator. 3 "A: Hertzer.. 
Binder frame, H. P. 
Bouse, sopere —_ for hoisting or lowering sbips’, 
Boiler, R. Bohn 
Book for type wrinate, a W. F. Dodsworth... 
| ee penne, SS FPF. BLA 

case, ete., Rockwell 'k yy | aren 
Botte nc non-refillable. C. B. Overbaugh 
Bottle-sprinkler, H. O. Brawner 
Box. See Letter or order box. 
iter 
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‘Hydrocarbon burner. 


rush mat quilter, 
Burner. 

Burner, 
Burners, soot 
Lohmeyer 
Button, F. G. Neu 
sutton. EB. W. Silsb 
Button fastener, F. "a Worsei, Jr.. 
sutton setting machine, F. R. Whi 
sutton, sleeve, J. il 2 
Cabinet, kitchen, Ez W heeler. . 
Can. See Rovi 


Canister for packing Cy W. J. Harries... 
Sar b 
Car coupling, A. wi Arnold. . 


burner. 











































Car coupling, eee ae ants 
Car coupling, automatic, G. A. Hermanson.646,173, The 

Sar f . R. Forwood peteon DD. apevdanotenscensine 
Car, metallic, KE. W. Summers...............-++- 2s+ 
Car or e 4 wheels, machine for grinding, W. 

Cars, “ qunomanis air pipe coupling for, J. W. Spas. 

lock . 46.200 
Carburetor, J. R. Selzer............... 646,320 
| Card se; oe device, E. E. 646. 

§ ate ree ee G . F. Kingwill . 645,961 
—_ 3 child's, G. E. Or earn. 5, 
carrying, ‘J. B. Rhodes. 646,010 
Case. oy kease. Filing case. 
— —* 4.5 See 645.974 
Cellulose solution for ———aaeempenes threads, 

production of, E. Bronnert.............. 646,301, 646.381 
Chain, transmission, P. Hoevel pedpabaaeeocodene die 46.074 
pd adjustment, J. Kar; 1? OS OC 646, 107 

“hair attachment, infant’s, W. E. Thompson... 646,084 
Sheek hook and harness hanger, combined, G. J. 

De PE aceess shes Gobcccee cccovesact-secguee 644,215 
Chimney, metal, P. Dickinson 646.1 
Chisel, turner’s, 1. Berger. ..............ccceeess eee 
Geovece, See Cotton chopper. 

SS My iis i  aditbewcvocceccccsocccsoncssccuee 
Churn dasher. A. Hazelton............... ° . 
Cigar bunching machine, J. H. Hoeffier... . 6, 
Cigar wrapper cutting machine, N. Da Bru 646.208, 
Clamp for textile fabrics, C. L. Weichelt 646,244 
Cloth cutter, R. J. Hearne..............-- 645,965 
Clateh mechanism, A. P. Morrow. . -- 46,305 
| Coat lock, D, KE. Cathrell............ . 46,006 
| Some controtied superates, R. W. Sowers.......... 646,323 

CD, We. Dc ig ok sctnines- cocecccccsese 646 904 
Colter, plow, W. 8. Met | GRE ona eae eS 645,967 
Cooler. See Milk cooler. 

| Coop, anang fowl. ie lets BABE. coccve coscdoos ~~ 646,295 






Coop, poultry 


Copy bolder, ri Me 


Serene, apparel. E. 

pm he hammock, or 
ion chopper, J 

qoaten oes 


Wilham: 
Se qin in fue 8 
ng. See 
po 3 J.& 3. 
Crate for fragile —— L. erriman.. 
Creamer, —S Laialaw & Macfarlane... 


eee and pulverizer, Williams. . 
Crushers oy cad palpesieces,’ te hammer support! for, 


PL AL, , OEE Maneesssesstemecttontee 
Current wheel, Winter & Gill 


Fricke 





ent 


| Cutter. See Cloth cutter. mood, cutter. 
Cycies, acetylene motor for, C. H. Offen........... 646. 
Dehorning, or branding chute. W. 8. Young...... 646,251 
Designs, producing Cuere4, G, Thuringer......... 
Desk, hotel register, G. P. Rose, Jr..........--.-- 


Jevulcanizing apparatus, A. H. Marks 
Dish drainer, M 

Jisplay apparatus, : Hansen 
Jisplay cabinet. J. L. & C. D. eee 
Joor button, shding, Le Sehu ler... 
door ch and c r. G. “ 
Door lock, sliding, A. Newel 
oor opener, automatic, J. Dianphade” 
Joor spring, F. & H. F. Kei 

Jowel, wooden, J. 











Orying room, J. H. Therien 

yust collector and separator, A. W. Banister 

dyeing fabrics, G. Tagliani 

nage, automatic regulator for alternating, 
’ GED « vw dcceds ss cecedscoccocccccescoseces see 

Easel support, G. A. Peters« 

Electric coupling, R. D. treland 

Electric machine, dyn imo, Dalen & ee 

Electric machine, @ ape. B. G. Lamm 

Electric motor, UNG I tactine densa che tbs cdeoel 


(Continued on page 221.) 
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1, 8M. Contained in od AMTRICAN 8UP- 
PLEMENT, No. 10e3. Price 10 cents. tv be at 
his office and from al) newsdealers. 











Wait TOOLS No SUPPLIES 





. PHYSICAL AND SCHOOL APPARATUS. . 


INDUCTION 
COILS for experi- 


ments in X rays and 
other electrical work. 
[2 Catalogue Free. 

E. S. RITCHIE & SONS, Brooke, Mass. 


NICKEL 


Electro- "Plating 


Apparatus and Material. 
THE 
Hanson & VanWinkle 
Co., 
Newark. N, J. 
136 Liberty St., N. Y¥. 
D& r 8. ¢ ‘anal St 
Chicago. 


















Send your business card 
for 100 p. 1888 catalogue. 





AC ETYLENE GAS AND CARBIDE OF 
Calcium.—All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments performed with it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furnaces for making the carbide, 
gn ee ——, LY — entained = 


NTIFIC AMERICAN SUPPL 99 
1004, 1007, 13h: | 1014. 1015, ‘ioig. . “1033, 
1035, 1035, 1 Ong, 
1083, 1084. 108 5° 1088. 10d? tt: 132. 
11 and 114 Price 10 conte each, by sail, from 


this office, and all newsdealers 


PERFECT - PUMP - POWER. 


is attained only in the 
TABER ROTARY PUMPS 
They are mechanical 
simple and dirabie. Will 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic. Most 
pes at least cost. All parts 
nterchangeable. Made of 
wen, Ly or bronze. Can be 
driven by belt, motor dag en- 
ne attachment. Large lMlust rated aie 
ABER PUMP CO., 32 Wells St., Buffalo v. $. A. 


SUB-PRESS PUNCHES AND DIES 


We make to order to drawings or mod- 
eis blanking, shaving and swaging dies. 
either simple or compound, for work 
requiring accuracy and finish. Sub- 
Press Dies for the parts of watch 
clocks, cyclometers, and other smail 
mechanisms a specialty We carry = 
stock different sizes of Sub-Press Base 
and Stands. Send for Descriptive Cire’ ’. 

THE PRATT & WHITNEY CO. 
Hartford, Conn., U.S. A. 


™5 WIETZ, KEROSENE 
and GAS Engine 


burns K EK OSEN E cheaper 
and safer than gasoline. Auto- 
matic, simple, reliable Ne 
electric battery or flame 
Perfect regulation. Belted or 
directly pauses to dynamo 
for electric lighting, charg- 
ing — ——— and 
all wer rposes. 

ui x ‘atalogue. 

IETZ, 
138 £. wT + New Yorx. 

Markt & Co. London, Hamburg, Paris 


CREAT POWER-SMALL COST. 


The maximum of strength, dura- 
ty and safety, with the mini 

































mum of cost that describes our 
Hoist ing Engines for o 

tation on Gasoline, Dis 
tillate or Crade Oil, Ev- 
ery part of the engin 
nlerchangeable, Soon 
saves its cost ip fuel 
alone. Both friction and 
geared hoist, 6 to 150 b.p. 
For quarries, mines, and 


Bowe, 10) pueg 





locks. Weber Gas 
A Gasoline eotee Co,, 402 8. W. Boulevard, Kansas City, Mo. 


“ WOLVERINE” 


Gas and Gasoline Engines 
STATIONARY and MARINE. 
The “W ft nl is the only reversible 
MarineGas Engine on the market. 
It is the “lightest engine for its 
power. a m= no licensed en- 
gineer. Absolulelysafe. Mfd. by 
WOLVERINE MOTOR WORKS, 
12 Huren Street, 
Grand Rapids, Mich. 


your OWN MOTOR 


Com piece Worki t Lh. p. Jacketless Gas- 
ine Miccor in our EXPL i EB MOTOR NuM- 
aa on Gan ae, Comtaing ibe —shean ps or ans. 
STEAM Be oink NUM MBER treats fully of f Steam 
ate, ce 10 cen to ane 4 or coin. Sub- 
otion ay 6 mont oreign, 
Subscribe fu fora =f January  o and you will get 
THE WORSELESS. agi AGE. weekly, ‘Established 1895, 
150 Nassau Street, New York. 


THE ELECTRIC HEATER. —A VALU- 

per, with working draw? of various forms of 
the clestrical beaters, including electric solderii iron, 
electric pad for the ‘sick, etc. 6 i)lustrations. 1EN- 
TIFIC AMERICAN SUPPLEMENT 1112. Price 10 cents. 
For sale ‘by Munn & Co. and all newsdealers. 















This dbeate Wind, Steam, Power. 
We offer the WEBSTER ‘Ga onnet bons power 
GAS ENGINE 
ee 9680. lee 10 pew cant Goezent bat af Peat Built 
interchangeab iy mate. 
Made | ip lots of 100 therefore we an make 
Boxed for *. weight oon | the. Made tor Gas 
or Gasoline. Nitee Florizeatal Engines. 4to 30 bh. p. 
WEBSTER MFG. CO., 
1074 West 15th St., Chicago. 
Eastern B:anch: 38D Street. New York “rf 
& Gechwind Co., > 
So. Peter and Lafayette Sts., New Orleans, La. 












Electric switch, J. L. Creveling.................. 
Electrical connection device, Pfatischer. 
Electrical ceanecsone, protecting, J. Langto 





Scientific American, a2t 











Electrical cannector, J. Langton................. 646,15 
Electric switch, J. C. Tournier............. . canoe 
aomnree apparatus, l.. H. A. B. M. Hazard- 


Hievator, K. M. ¥ 





porense, +. 








levator, 











Engine. ape. ke Explosive eaytie Fluid pressure ae 
ne. 


engine. Pumping e Rotary engine. 
Steam engine. Steam or other elastic fluid 
engine. 
Engine, N. J. Verret................. posccgecsgeese GRASED 
Engines. sialansenin etc... a tus for elec- 
trically controlling, W. H. Harfield............ 646, 
Bngyeving machine diamond holder, pantograph, 
Sad EE EE cbobhedih Uh te acbeediecdes coceceses 646,177 





Envelop, T. r. 
Explosive engine, J. F. Dury 
Explosive en ine, C. Simtz............... 
Fabric. See Wire 





Maxwell. 





fabric. Woven fabri 








Fan, ventilating, H. Klein............... ......ceces 646,002 
Past setting hi gage attach a. 

py enarddertutedsscpnennudinnbbecegéeceessscuen 645,988 
Faucet, beer, Mitchell & McKinnon. ... 646.056 
Feeder for steam boilers, automatic, E. J. “Strong 646.083 
Feeding device. boiler, F. J. Weiss... ............ 646,062 
Feeding device for boilers, autety. F. J. Weiss. ... 646,061 
Fence machine, wire, M. D. Taylor................. 646,112 
Fender. See Car fender. 
am GEeOeP, EK. G. CE de ctecasinay cvccbadasbeese 646,360 
File, newspaper, F.C. a Rabescoete coweeeee 46,280 
Filing box cabinet. R. W. Pope......... oc. co cenke GE 
Filing case, card, F. W. tbopey. S eencansanencntiae 
Fire escape, H. Sperling. .................«+ ~- 645.982 
Fire escape. ladder, T. F. Kruger... . H6 21 
Fireproofing wood, H. V. Simpsen...... . 646,101 
Fishing reel, W. Trabue..........  ....... 646,085 


Floor cloth, machine for cutting tessers# 


Batten 


Fluid interchanging device, H. Szamat 
Fluid pressure engine, H. ly Goodhbart. 
Fluid pressure regulator, R. N. Baylis. . 


Fly escape, V. D. a Ga Rp ie AGERE GA 


Folde 


Folding table, adjustable, “H. Mehserie.... ....... L 


r, G. P. Fenne 






Fur cutting machine, J. Derboblaw......... 
Furnac es, mechanism, for throwing sprays < of oil 


into, R. Browne....... 

Gage. hes Water gage. 

NS PF en . 645,955 
Game, ball and target,  & & (eRe eenetee 099 
Garbage receptacle, ST» s.cectubeanonssane 646,163 
Gas burner, J. F. Garner b ebadseensindecetocesconcecee 254 
ee 646,090 
Gas burner, incandescent, A. H. Petereit.......... 646,372 
Gas generating apparatus, acetylene, E. Evans... 646,272 
Gas generator, acetylene, 5 Sree 646,255 
Gas generator, acetylene, are & Reinken... 646,963 


Gas generator, acetylene, J. H. Ross. ...... 
Gas generator, acetylene, C. iE Yvonneau. 
Gas generators, valve for water, H. Strach 





Gas igniting pill, A. Martini.................. . 
Gas, manufacture of, E. De Pari.........0..... <0. 646,019 
Gate. See Bridge pe. Swinging gate. 


Gathering iron, D. 


Generator. 


ator. 
Ginps articles, epperetus for manufacturing hol- 
ert. 


F. Richardson........... 646,087, 646,038 


See Gas generator. Steam gener- 


w, P. T. Siev oso wokeen Gianinnhenstl 1h 
Glens. treating woven wire in manufacturing 
wire, J. W. Sheppard. .... .... 6+ c00ceecceees 5,132 
Gold and silver ores, etc., treatment of, Mont- 
momerie & Parkes.............. .-ccsececeeeceeewees 46,006 
Gold ores, treating, C Wetherwax ....... cae eee 646,385 
Golt club, + Cra’ 645. 


Golf club, J Dalg | 
Governor, F. M. 


Grain 


i 
binder, A. G. 





Grain conveyor C. Moints means for ‘operating 
¥. Evans 


same, concentrating rolls for, 8. 
Grave concealing eqpasetee. G. i. Chaffee... 


Grindi 


Gun, automatic magazine, Beck & Ferrant. e 
iarvester attachment, corn, J. P. Degnan. . 646,102 
lo MIs cn ca nideahboncegenstate 646,21 
iarvesting machine, beet, J. 1. & A. BE. Jackson.. 645,% 
diay carrier, J. H. Burkholder...................+«. 26 
feel breasting machine, A. G. Brewer. ..........«: 


loot 
Hoof 





jarvester, corn, 


100k. 
iorse foot covering, M. Hallanan................+. 
ad, M. Hallanan.... 

iorshoe, cushioned, T. J. Lovett 
Jorseshoe, rubber cushion, H. Paar............... 
Horseshoe, soft is 4 NE oi 
Hose pipe, M. H. Hart..............-+++e0++ 
Hub attaching uvien, Weitzel & aa 
Hydrocarbon burner, M. O. Goading.. 
Hydrocarbon motor, BE. T. Headech....... 


iorseshoe and p 


ing machine, 


neroft & i horne.. 





pad, Ker ntiithimncoqeouensewtetovetdnd 6405. 148 
trimmer, ©. Morgam...............00..s0+++++. 646,088 
See Check hook. 








sucguepecens mantles, compuund for coating, “A. 
8. Ne 


Indicator. see Bill of fare indicator. Vessel indi- 
eator. 
nduction motor, G. 8. Neeley......... .......+.+s+0 308 
mjomer, RRR ar nesnee lll 
for marking cigars or tobacco, B. Kiein....... 646,122 
nk well, S. G. Baldwit. ..... 20.6... erences cece sceeee 646,344 


Lron. 
Jack. 
Joint. 
K ite, 


Amp 


mast, 


& 





Loom shuttle, D. M. "Seaton. 


edgers, os. 


See Gatheri 
Lifting jack. 


See Rail joint. 


W. A. Edd 


Knitting machine, L. Nob D. Williams 
sadder, folding, T. H. pe Hi sapenseamene 
amp, acetylene gas, W. C joman. ppeenoned 

amp, blowpipe, —* oe 


bracket, F. 


H. 8. Jones... 


etter or order box, P. A. Bradford................ 
eveling instrument. M. Nilson................++++«« 
Abrary, pool, and billiard | eee, &. Ww. Coins. . . 6.204 
Afting jack, A. J. F. Miller...... 646,299 
ime, a for making bisultite ‘of, V: 
Drewsen 


scomotive ba, ay folding shield or guard for, 


Pem berto: 


Lubricator, J. F. 1 
Labricator, E. McC 


Machine cover, adjustable, W. B. Le 
Match box, J. Ashton......... 
Match box. J. Schiffeneder. . ee 
Mattress tilling frame, N. L. Johnson.............. 
Mattress filling machine, C. W. White... ......... 
Medicinal progadte, —- H. Oppermann.... 


Metal 


Metal goo. AA for pickling or cleaning, 
8. Diescher 


shears, J. C. 


nk well and reservoir, combined, J. H. Miller... 645,968 
nner ooles, ry ox for applying stiffening pins » eas 
to, All 


ng iron. 





aamp, flash. C, Klay... ....- cc ecccsnseceeveee , 
Lamp, portable electric, A. F. Vetter..... 
amp, vapor burning incandescent, A. 
amps, device for, ccavenient filling of 
antern latch, E. B. Snow............+. 
A Oar 
athe for turning crank shafts, J. Mo 

, extensible post for transfer,  P-. 











Lining hoops, machine for attaching, M. J. Bart- 

Ta, secnnennte pasevenchasbens 645.983 
Anotyping machine, E.G. RMR o scbeeceeets 646,227 
ck, See Coat lock. Door lock. 
ck and latch, combined, L. H. Mullikin......... 646,094 






Milk soalen 7 A er ere dee 


Milking apparatus, Lawrence & Kennedy 
Milling and fulling machine, E. Gessner, Jr. 





Miter box, 8. L@VQM... . ... soccer s nse ceesccceceseces 
Mold making machine, sand, W. nee wrnee » 646, 188 
Molds, means for os. P. Wernicke.............. 645,986 


— 2 _ 


Motocyele, hand power, F. X. Golata............ 


otor. 


boring machine, combined, a. W. 


Air motor. Electric motor. Hydro- 


carbon motor. 


m<¢ 
Motor, 


Mower, lawn, W. F. ar 
Nippers, cutting. K. H. 


»tor. 
H. T. Vaders. 


Induction motor. ave 





Nippers for closing teal rings upon rubber 
Cabin, W. DOWER. 020s csicccccccccccescccccsccces 


Non-conducting covering, J. Jones.. 


Noodle catter, A. 


mbe 
N ees machine, consecutive, 


sch 
Nut | jock, H. Kiem 
Nut lock, J. W. Stan 


Nut lock, Wilson & h Whitsouib,.-.” ; 
ees yh apparatus for i 
ron 





Ore concentrator. 0) a Se 645, 
0 r rock breaking eee 4 Comerford..... 646, 204 
reas 8. Wright 646,046, 


Organ, 
‘ad. 


Pail, ventilated, 


Paper | 


Paper boxes, machine for making, C, W. Gay. 


reed oe pipe, Be pas ckecsiwssvecns 


Pp 

Pail, self heating dinner, H. L. & C. Marilett. 
W. T. Follweiler 
see Roasttes or baking pan. 


bag, O. G. G 


Pen, fountain, te 






man 
























A Goodform Closet Set —e 


will make your closet look like this picture. » Try it six 

months. Money back then if you say so. 

LADIES’ SET—12 Garment Yokes, 12 Skirt Hangers, 2 Shelf 
Bars and 2 Loops. (See loop on door.) 

MEN’S SET—12 Garment Yokes, 6 Automatic Trousers Hang- 
ers, 2 Shelf Bars and 1 Loop. 

Sets, $3.00 each—two in one shipment, $5.50, express paid. 
Our Trousers Hanger is much prized by gentlemen; sample 
80c.; 4 for $1.00; 6 and 1 Loop, $1.50, prepaid. 

Sold in first-class dry ry geome stores and by clothiers and furnishers. If 
you cannot Duy 


them m a dealer in your town, remit to us. Mention 
e send an illustrated descriptive booklet 





ACETYLENE APPARATUS 


Acetylene number of the ScienTI FIC AMERICA’ SUP- 
PLEMENT, describing, with full illustrations, the most 
recent, —— A or home made and commercial ap tus 
for generat acetylene on the large and smal! scale. 
@ As AS meas for and used by the microseopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1057. 
Price 10 cents prepaid by mail. For other numerous 
AN UNE XCE LLED valuable articles on this subject we refer you to page 77 
20 WAN of our new 1807 wa bo. ement Catalogue, sent free to any 
; ress. MUNN S& , 41 Broadway New York 








GET THE BES 


MONEY. 
WONT CHAN? 


SPROUT, WALDRON & CO 





DEA! Ww 


£ 








THE BUFFALO CASOLENE MOTOR. 


HIS cut shows cur Sous 
cylinder, ho 
power, — netbrat ings 


shitting spark va revolut ons, 


Gasolene Vehicle Motor 
which we — demonstrated 


in the market, occupying a 
space of Is x ® inches, manu- 
factured upright or horizon- 
tal; weight 17 po e 
build from one eight horse 

power. For vehicles, boats 
pao light stationary work, 
we can prove superiority. 

C3” Send for Oirewar. 

BUFFALO GASOLENE MOTOR COMPANY, 
Dewitt and Bradiey Streets. Buffalo, N. Y. 


The New Yankee Drill Grinder 
Scientifically Correct. 

The only drill grinder ever made requiring 
but one preliminary adjustinent. Gage Jaws, 
Chucks and other time-consuming apparatus 
thrown to the winds. Any Gaueace 
obtained instantly. “Drills cut like razors. A 







Does your dad make 
<i an awe ic Lamp? 


yT" Majestic 


you take care 
If s0, make 














for (ts the easiest Lamp 

TO FIL L—because the carbide pot 
is marked so the quantity is easily 
gaged. 

TO LIGHT - because the water 
feed is perfectly controlled by a 
lever. 

TO CLEAN- because the reflector 
and its glass protector are remov 
able by simply pressing a button 











Send for a catak 
and give it to him 


Edw. Miller & Co., Meriden, Ct. 


boy can use it. Irom Werkers! This 
machine will pay for itself many times each 
year. Correct work impossible without it. 
wie - NOW while thinking of it 
+ FULLER MF6. ©@., 
y 4s, G, T, Eames ( 


250 Asylum Av, Kalamasee, Mich 


MORAN FLEXIBLE JOINT 


for Steam, Air or Liquids, 
Made in all sizes to stand any desired 


pressure. 
Moran Flexible Steam Joint Co., bre’ d 
uw Third d Street, Lou: ISVILL al 

















SUBMARINE TELEGRAPH.—A POP- 
ular article upon cable “ ra bing. SOCLENTIFIC AM 
ERICAN SUPPLEMENT 11 "rice li cente. For sale 
by Munn & Co. and ail At TA rs. 


STANDARD STRAINER CO., 





cat . Dripless Tea and Coffee Strainers. 










37-40 MAIDEN LANE, 
New York. 


Nickel-plated, 
25 cents. 


AGENTS WANTED. 


MONITOR zits rm sacamz |PONET SEW. On ont geet 


with Impreved Was | 
burne Patent Fasteners | 
slip on ina jiffy Press a lit- 
tle lever-— they hold like grim 
death, but con't injure the 
fabric. Instantly released 
when desired. Hy mai), ec 
each, Ulus. catalogue show- 
ing collar buttons and other 
useful novelties made with 
these fasteners, free on request. 
American Ring Co., Box P, Waterbury, Conn. 


20th CENTURY “x08” |Colmala of Ri, Hoa ui 


This Ideal Gengtemen> Launch, pm, Qniahed 


NITOR “MOGUL 










PATENTED AUG GO RP 
ec 









| simple, seaworthy, safe, reliable. Seats & Speed 
G teed for one year. Price $200.00. Order 
lt rash Send | as oy for handsome 12,500 RECEIPTS. 708 PAGES. 
pene omaingee of of Steam and LE ae ytd ‘MAN 
FACTU UHING CO oO., Bex D, RAC “Ne, Wis Price, $6.00 in Cloth; $6.00 in Sheep; $6.50 In 


F 





Half Morocco, Postpaid. 





HIS great 
work bas now 
been on the mar- 
ket for nearly 
six years, and 
thedemand forit 
has been so great 
that twelve edi- 
tions have been 
CROOKES TUBES AND ROENTGENS | Cjica ay oe 
Photography.—The new photography as performed b The work may 
the use "ot Crookes — =e — of excitation. All|». regarded as 
eet eet tT FIC AMERICAN SUPPLE- | +), juct of 
ENT, Nos. 18 Sat 43.2 $6: 792, 795. ne produc CG 
DOs, 905, 1050. 19054 1035. ig: i837. alxo the studies and 
IENTIFIC AMERICAN, Nos. , Vol. 4.) practical ex- 
These profusely illustrated SUPPL ioe Slate a!/ perience of the 
most exhaustive series of articles on Crookes tubes and | ablest chemists 
the experiments performed with them, Among them | sng workers in 
ba be pound Prof. Crookes’ early lectures, detailin, all parta of the 
the experiments which so excited the worl i the inf 
po 24 are now again onetns attention in connec. world; t e in or- 
tion with Roentgen’s p ice 10 cents mation given be- 
To be had at this office and from & all newsdealers. ing of the high- 
ee —_ est value,arrnng- 


edand condensed 

BUILD YOUR OWN ENGINE. | fland condensed 

TI NGS convenient for ready use. Almostevery inquiry 

GAS that can be thought of, relating to for: nulve used 

GASOLINE ENGINES LAUNCHES | in the various manufacturing industries, will here 
GRAND RADIOS be found answered. 

GER “LAUNCH—ENGINE \ WKS." vances Those who are eugaged in almost any branch 


= of industry will find in this book much that 
3 MARINE MOTORS 
°o 


is of practical value in their respective callings. 
Those who are in search of independent business 
are GUARANTEED to 
GIVE SATISFACTION. 


or employment, relating to the home manufacture 
of salable articles, will find in it hundreds of most 
Durabie in Construc- 
tion and Easy and 
Safe in Operation. 


excellent suggestions. 
G3” Send for Catalogue 


MUNN & Co., Puatisners, 


| Office of the SCIENTIFIC AMERICAN, 
and investigate 
TRUSCOTT BOAT MFG. CO., St. Joseph, Mich., U. S, A. 361 BROADWAY, NEW YORK. 
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Truscott V: 
Marine 
Motor. 
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Pen, fountain, W. 


Phon TD P. Vou Woaw 


Photvgraphic print fabric, 












Your Work 


Prepare for a better position without neglecting 
your present work. Our students advance 


Pile, G. D. Coleman. . 
Pin. See Safety pin. 


Pipe. see Hose pipe. 

















Pen, fountain, B. B. Goldsmith 
EB. MeKee.... 


Penholder, B. B. Goldsmith... 
ay oO nge Peassary, fs A. Hempel 
Pew, W. Kratz.. 


Picking and cleaning machine, C 


Scientific American. 








ermans. se & 
J. A. Harvey. . 
W. White. 








Ht 


| 





























In salary and position while studying. P neections } t HA 
LEAS EUSEEED GES Guadentes y eaeventh 4 ty ot aes mata novo tinea 646,011 have been sel vehicles aud harness 
> =, . . TTTLTLITITTTT TTT Tt but ve 
TAUGHT BY MAIL @rame, wood, 12. 3. God....................cccc.cccce #46, 262 asl cs coneumane ter Owenty-aoven years. 
Mechanical Architect Planter attac A, corn, F. KR. Pr: — 646,089 Jn are the 
Praughting; Flecerical, fa Planter check row attachment, cnn. M. B. Ben- ons ere oe Gud baleen te the werkt 
Mechant - oe nete pr pgbt te ttes eee eceeeeeneceeeenes . to the consumer exel 
Civil Wogthoestue “ys ~ Planter, corn, P. W. ‘Thomson. . 646,045 Seek coosenk: solumasier enqaniiny 2 
Architecture; Sar- Planter. lister attachment, J. L. Pate. #46, 23 our goods and our method of busi- 
veying: eok- Playing bali, A. R. Breini 646,350 ness You take no chances; we or WW 'G—Single collar 
keeping: Steneg- Plow aitachment, C. Wilson by =f vehicles and harness here for exami- sd a, harness, with 
raphy, &«. ‘ Plow jointer, G. W. Ream 646,312 arate gveryiing, Send for our large Illustrated before nickel trimmings Price, 
Retablished 1802. Capitnr, WR Plow, rotary, M. T. Hancook..........+..-.; Rati, 280 “oer Good as usually selle 
$) 00,900. Write for ofroulars ®& —— seeding , a bment, gang, A. J. Maisbary.. + 6404 
The Int then: > *neumatic se pe rater, C, Lane. -- 6, 
© + os a QS Potato pulping apparatus, Malinsky & Prokop.... 646,055 
Bex B48 Pcrantea, Pa. \ Press. See Haling press. Steam press. — 
Primary batrery, F. B. Badt 992 
P 7 “. associating, and folding machine, web, oa a 
C. Annand.. ‘ bye oy “f 
Tauc “T BY MAIL. Projectile, metallic compound for, Roth & + eu.oTe WOODS 
ea, " r ed ~ yy = Projection apparatus, J. J. Frawley....... 645, 949 
struction ever prepared. | meet by | ETropelling apparatus, hydraulic, F. W. Simmons. xe 8 
at ud ro - —- Prospecting dish, W. G. Collins 646,382 
at uc ite and attorneys everywhere Peeniae imelement. D. S. Dem iin. 
Basy terms. fegin now uning implemen . i ne Mtb 


Pulp articles, 
etal 


NATIONAL CORRESPONDENCE SCHOOL OF LAW, 

38 North Pa. St, Indianapolis, tnd P 
Pumping engine, G. W 
Rae 














manufacture of, W. W. 


imping rod spring att ac hment, 
MeGill.. 













Begin with a GOOD CAMERA 
and learn how to use it. 


ROCHESTER OPTICAL co., 
on application. 30 South St., Rochester.N.Y. 





for .« 
all around 
work. 


ww 











nid Al Dew Button 


formed and influential! directo 


strictly 








C j Thovsands are suce essful See Spool rack. 
and gaining better pesi- Rail jomt, M. V. Gipson.. 
ENG! EERI tions and salartes study- Railway sotte, ete., apparatus for recording flex- Br 
N NG | ng at home by our mail ure of KE. Colas 646,067 
TAY HT : ysten ye teach Electrical En- Railway Tat e contact system. electric, R. 
6 ginesring Mech snical Magineer Lundell. ' : 
. Mechanical Drawing, Railway switch. 1. Robbins x 
BY Mal orks Lighting, Shor Popular Railway switch, electrical, P. E. Perry a 
Electrica! Course, El. inentary Mathematics, Razor strop, duprex, J. H. emmerdinger 
ete., by mail. Steady in spare time oniy | Reflector, O. Hillstrom oe08 s 
= stitute endy ak oy — \. Edison | Refrigerator, Kh. Frey aes 
nd others Refrigerator drip cup attachment, C. G. Spald- 
ELECTRICAL ENGINEER INSTITUTE, ing 45,081 
a oy , 920 Liberty Street, New York Refuse destructor. Boulnois & Brodie ae 46,015 Catalogue 
: a | Regulator. See Flaid pressure regulator. 
— —— oan | Ring. See Curtain ring 
. , ' Riveting and punching machine, combined, H. 
5 CENTS A DAY pays for C. Pomeroy... .. 46.005 “~ 
Koasting or baking pan, Heatly & Leavell 646,283 
the use of | Robe for imvalids, bed, M. E. Sims.. (46,194 | 
4 Rock drill, R. Avery. ‘ O46 43 
y ime tt he Roentgen ray apparatus, J. M. Davidson 5 2 
Che Soi r Qouiier a | R of ventilator or chimney cowl, R. Pan 
fo match 12.000 ft. of 4 in. strips! . wt . . oF 
board measure) single tonrue and Ro pe thimb je, i. A. Hammond 19 
groove—the most economical| etary engine, L J. B. Lo Rond 1S 
Cutter Head !n all the world. send | etary engine = Bn 1" mey mat ca gol 
for ¢ ‘ +. .2 Add tary engine. Smi . ( dy 6 met 
a anesagaa, * atta Kotary engine, compound, A. Watkina . 
& J. SHIMER & SONS, Milton, Pa. | # ving can, R. R. Smith. 3, 135 





' ' » Rule, 

- MERITORIOUS INVENTIONS |*:' 
finaneed or patents;so0id outright. Capital furnished Nast 
good emerprises at 5 per cent. Stock companies | ...) 


rs epee ured —_ ks and 





J. 
The 
P.O 


perforating, 
ty pin, M. V 
1 balance, H 
i balance, W 
1 balance, lock 


bonds sold We Waineact all bus 88 O08 COM Mission | ] > 
No adyanee fees. PETER WHITNEY, 100 = = aes 
Broadway, New York, Spats 
Saw, metal cutting, 





Dynamos—Motors. 


Scal 
light- 


Dynamos for Electric Scre 


e pan, W.G 
en. See Window 


A. Lofstedt 
wrndike 
ayce. 


J. Parsons 


and antirattier, 


Sheen & Philbrick 


square, 


Hilton.. 


Saw setting pa nn oh S. R. Robinson. 
Seaffuld, window, W. 
Mizell 


Holtzappie.. 


screen 


com bined, 


towing mechanism, bow fac ing. D. R. Sheen. 


mbined, 


. M65 


J. 





646, (42 





*| WONDERFUL ELECTRICAL TOP 


THE BEST THING YET! 
4 Is simple and durable, and can 
ut on and taken of ut will. 
Nothing like it in the world. 
Try a set and be convinced. If 
your dealer does not keep them 
send 25c. to us for sample doz. 
THE L. & H. SUPPLY C®O., 
85 Commerctal Avenue, 
Binghamten, N.Y 


Propelled by the Animal Magnetism of 
the tody. Simply rub it across the hand, 
place on the table and the top spins. No 
strings or no springs required, only a 
good rub and she’s off. Postpaid by mail 





Bhovel and @fter. combined, 


Shredding 
F. Andree. 
Bickle bar, W. 


AN ELECTRICAL 
~The utilization of 110 voit 
y N. Monree 


MAKE 


HOW 
Furnace for Amateurs Use 
electric circuits for small furnace work 


To ahs 
H. & O. F. Br 


Hopkins. This valuable article is accompanied by de- zenheiser 
tailed working drawings on a large seale, and the fur- | Sign, F. Tachfarber 
nace can be mude by any amateur who in versed in the Siphon. 8. H. Adame 


Snap switch, G Hart. 


Soap, making, 


This article is contained in SctEnTIFK 
AMERICAN SUPPLEMENT, No. 1183. Price cents 
For sale by MUNN & Co., ™) Broadway, New York City, 


or by any bookse!lor or newsdealer | 


use of tools 


E. Bertrand.. 
Sound reproducer, 


Cox 
Specific gravity apparatus, G 
Spinning machine top roll 
therefor, J. Biisburough 
Spokes to rims of wheels, d 
RK. Maller 
Spool rack, ribbon, H. B. ‘Me 





= ce 


4TRES? 





{AIR MA 








| Spring. See Door epring. 
Cover drawn back showing Alr Sack and method of inflation | Sprinkler. See Bo Sod —., aaat 
= | 8p ng stopper, r. (Oo r 646,018 
For CAMP, YACHT, HOSPITAL and HOME. | SPrRkiNE stopper hey ners 
Also AIR CUSHIONS adapted for a!) uses Stamp, automatic time. N. H. Suren 646,013 
. Stamp, rotary marking, H. E. Waite . 46.198 
Send for Catalogue. Stare Des mac bine. A. Newton. 465,082 
MECHANICA! PABRIC CO., Providence, R. 1. | Steam engine, J Rossiter 646,317 

Steam generator, Ww H. Harrison 6401) 
Steam or other elastic fluid onemne. J. H, Street. . 645.983 
3 Steam presa, rotary, M. J. Fish 646,275 
Stoker, mechanical draught and ‘anderteod, R. M. 
ee Re ree on 646,007 
Stopper. See Sprinkling stopper. 
Stove heating attachment, K. 8. Stephenson.. 6468 M3 
Stove, hydrocarbon burning. F. P. Glazier 646,211 uces F 
é Stovepipe elbow making machine, A. N. Fair- 
man 646,021 4 Pre te 
Sugar juice heating apparatus. L. Hirt... 406,080) vents steam 

Swinging gate, J. bbs 46, 187 








Switch. See Elec trie switch. 
Railway switch 
Switch i erating device. F 
Table. ee Folding table. 
billiard table 
Telephone, Beck 








Thousands of garden- 
ers depend on Perry's Seeds 
every your and never suffer 
disappointment. Cheap subeti- 

tutes bring loss, not paying crops, 
It pays to pay a little more for 
FeRGY'S SEEM, Five cents per paper 
everywhere, and always worth it. 
Always the Best. 1900See4 Annua) free, 


& Ferrant 






H. Kraft 
Telephone receiver, A. K. K 
Telephone system, 
Teepoone | system, duplex 
Hughes 
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| 
pe A. K. Keller | had at this office 
B. M. FERRY & CO., DETROIT, MICH. | Thermal testing tube, J. L. Hiollingeworth.. pp SR = 
| Thermostat, C Rogers...... . 
rhill reinforce, A. G. Brunsman.. 
| Threshing machine, A. E. Price... 
| Threshing machine shoe, M. & J. Bowman 
—TEPRatwn aTe wry — Tile ‘ 2 
REVERSING STEAM TURBINE.—PAR- | 2 upert no Securing same in place. Bl sa. r78 
sun's recently perfected tarbine for boats. LUlustrations | Time alarm, electric, H. Reich 646 (8 
showing details. ‘contained In SCIENTIFIC AMERICAN | Tire, cushion, W. G. Kendall.. 646.402 
Sc PPLeMeNt, Yo. 1198. Price 6 cents, by mail, from | Tire, pneumatic wheel, W. Corliss... 646.141 
this office, and from a:! newsdealers Tire, vehicle, H. 8. Firestone eae 646.274 
; ire, wheel, W. Corlias i ‘ 46, 140 
Tires, means for repairing pneumatic, H. 8. Van 
BOTs 08 _ der Stempel -. 646,292 
TUBL LAR see A Fe, ordering appereiun, J. le onsen 
DRIVING I AMP Tool ceeinntige : H. Walsh........ «s+. oar 
> ° Tool holder, L. arsons 6463 
it la the only perfect one. Toy Cc. M. A. W temane. 646,115 Letters copied while writing 
1-7, will not blow or jar out Tez. meshantenl. 7, Ti. Reese. aon o press; ne water; ne brush ; no 
it Track sanding device. ¥. i. Allen 646,201 wor Ae {any pon | any panes. 
a» Tres ~ ones r Da h 646 O87 Our Pen-Car - never smuts ; our 1 a 
¥ Track sweeper ‘ — 646 4 per fi Write with fe ext 
gt shalt Mp prs cogee 3 Devers, *4) 7 tes our Ben-Carbon Lecter 
. wy. BOO BOOt t . ~~ duces a perfect copy For letters, bil a one. 
IT burns ks rosete, Eroites whee. R. 8. W indsor.. ooo Can be & anywhere. If your stationer 
s ae ond ogy "0 ‘tu . ht St ‘nu York Trunk p Ad. or lock, A. R. Colburn. 646.017 dress Deptt it, write for free sample. Ad- 
oe i . de o . oa 
Stunted Ste paper and 0 eneie deme Tube. ‘Kee Thermal testing taba ae EXCABRON MANIFOLD Co., 
is paper and get spectal discoun FA io , ee ome rn fj R .; bonnet Cen a.. New York. 
=ee ESTABLISHED 1840 unnelng apparatus. . . u 
| Twyer for forge furnaces, J Eastep et al.. 
Type setting machine, P. F. Cox.. ae a 
at Ty E Typewriter keyboard mechanism, F. B. Kirhy 4 
‘ an Valve. blow e, F. M. Faber.. 646,108, 646. 104 | 
price list B k f id Fil Valve. engine H. Moore 646. 187 H HA RRINGTON at N 
a erkeie i ter Valve for werer ‘feed pipes afety. N! Lombard. 646.298 ft E A a | e 
Valve « ri ’ a (“name 7 
. ’ gives a continacus oo, of core Vehicle i. fired : —~ een art PE RFORAT! NG 
ate large or smat! quantities 1¢  6Vehiele brake, H. G. Simmons (6.0) Li 
eylinder is made of Infusertal Farth. | venicie draught apparatus, W. G. Davis 648, 142 TAI + 
whieh etains all minute rerme and impo Vehicle mansion pr cody & Sperry 40081 - *) 
rities. The cylinds r can be east Vehiele running gear, A. P. Robinson . I 
and cleaned oa RRR 2 Vehicle spring rogers device, H. J. Ashley. fan one 
taken out ar = led i — oe a Vehicle wheel. A. 7 ye 
poses, Bape _— and the purest Of) Vehicle wheel, road, ae Liversidge...............--. 
BEREEFELD FILTER 0S, ® Coder &., New York. 





ine ib lights up to 110 hghts, 16 | Secondary battery, Blamenberg & Overbury.. 
P. Motors ft or power pur) Secondary battery, W. L. Silvey. 
poses 16 H. | H, P.| Separator. See Pneumatic separator. 
irst class machines it modern | Sewing roachine cabinet, F. Patzack. 
construction and fuily guaran- | sewing machine guide, C. W. Dodge........ 
teed Send for descriptive | Shaving device, S. L. Bligh.............. ....... Dept. 3. 
Bulletin Shearing tool, J. K. Stewart.............ccncesceeees 
ROTH BROS. & CO.. Mirs. Shears. See Metal shears. 
88-92 W. Jackson Street, Shears, J. T. Schnorr peousenaneeene 
Chicago, Jil., U. 8 A. | Phirt, apparel, W. RB. Chaplain. Jr... _ 
W.. P. Hyrons. 


and pulverizing machine, cer trifugal, 


Sieve or boltime machine, gyrating, C. 


ny (at khaasen 
Sole rough rounding and channeling machine, 


F. W. Nolte..: 
Space and lead disearder and distributer joader, 
I 


Snap ewite 


Telephone and vending machine, 


A. K. Keller. 


(Continued on page 296) 


only 10 cents, Address 


WM. F. MILLER & CO., 
2 Chambers St., New York, 


for Linen yet produced. 
“Wpoop 49qqNy JO enSoTVWRD 40g HEM 





The Only Perfect Substitute 





$? We want Agents everywhere! 
/indser Collar and Cuff Company, W indser, Conn. 





The 


ELECTRO MOTOR, SIMPLE, HOW TO 
make.—Br G. M. Hopkins. Deseri ofa small elec- 
tric motor devised and const witb a view to as-ist- 
ing amateurs to make a motor which might be driven 
h advantage by a current derived Ly a battery, 
whieh would have sufficient pewer to y a foot 
lathe or any machive requiring not over one man w- 
er. With figures. 





Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be 
had at this office and from ai] newsdealers. 


EVERY BOY HIS OWN TOY MAKER. 
Telia how to make ail kinds Toys, 
Steam Engines, Photo Cameras, 
Windmills, Microscopes, Electric 
Telegra mE pom te Shegio Lan 
terns, Holian Boats from a 
rowboat to a L. -.-L, also Kites 





| ONS, —— w onan Pen Tos 
s it & nas Slt k | mn fac <—y Rabbit 
si a Bird ng Pc rs. 4 





ys Py Ppiain that ot a bap aun 
easily make thoan. 200 handsome illas. This g:eat 
by mail, We., 8 for Se. ©. DePvyY. Pub. Syracuse, 


A.W FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITLNG SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES [IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, KULERS, 
COLORS AND ARTISTS MATERIALS 


78 Reade Street. New York, N. Y. 


Ry 








Manafactory Established 1761. 





usman. 60 
H. Lout- 
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Puncture Proof Feldi a 





0 
7 ate tin ton family 
2, De vowel 





646,359 | 
646,176 


+. Himmel... .. 
stirrup 
t 


saddie and 
6,258 | 
evice for fastening, 

646,306 


ore. .. 646 58 


Electrical switch 


646,116 
and 


w right 
Library, pool, 


645,953 





BALL BEARING 


combined, C. 


5 19) 
666, 138 ber Tires.—A paper read before the Carriage Builders’ 
eller.. ass ” | National Convention, Philadelpbia, October, 
45.098 | ing the advantage w be derived from the use of bali 
multiple metallic, 648.12 " bearings anu pneumatic tires in road vebicies. 








Book of helps for paint os 
and paint users mailed free. 
JAS.E. PATTON CO., 227 Lake St., Milwaukee, Wis. 


zie, Steam Cooker 









q gasoline, oil, gas, or common cook 


Makes tough Ps wag 
blows when ceabes yo more water. 


able Premiums 
catalogue. We 
TOLEDO codukn ©0., Bex 71, Telede, 0. 


AXLES AND RUB- 


tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 















stove. 


Fuel Bills One-half 
Wiinils 


odors. 


Bieyel Watches, 
jeyeles, Wa with 
eokers, Send 


express. Agente Wanted. 








show- 
Con- 

















| 


Beats, Adopted by the U.S. War and Nav 

y medal and a at World's Fair. Beeutifal mode =P 
as well as en's use. Sails, centerboards, rudders. 
— Foiding Canvas Boat Co., Kalamazoo,Mich.,U.S. 


~ 4 







HAVANA (ares 


flier, Prepaid, for Se. args Bu 

r, pre or ull Size. 

ri call eave b half. PORTO 
Warehouse, isxownn, x 


THE oasis WINDMILLS OF NEBRASKA. 


Ryd series of pettcies conde - from she 
official bp by Erwin Hinckle ur, hed 
in Supplements Nos. 1 . 1333 and 1256. The 
ay is accom by thirty-three illustrations and 
gives a detailed description of a number of types of 
Findmilis which > made by anyone who made and 
mechanical! skill. 4 windmills are bei 

used in large numbers in Nebraska and are rina great 
satisfaction. These Supplements for gale 5 by all news- 
dealers, 10 cents each, or by MUN™ & Co., way, 


New York City. 











A COMPLETE 


Electrical Library 


By Pror. T. O'CONOR SLOANE. 


n ine nN 
eoemaive ooney 


of” ‘the 

neat folding up ine 

nea °o n 

shown in cut. “vor the. 
student. the amateur, t! 

worksbop, the tinct read 

UT chess que ~~ 

Compris 
books. as f follows: 


.» o—-* of men | 
—- te Making, 18 
How to to Become a Suc- 

— mean aad 


tionary, a panes, $3.00 
Five volumes, 1,300 


pages, Electricity Sim 
and over 450 ilustrations. pages, 4 t pines 


A valuable and indisvensable addition to every brary. 
Our Groans, Special Offer.—We will cone ps 
volumes, a ely bound in 
with s silver lett eri ng, and inciosed in a neat fice’ 
wn inthe jilastra' ton, at a the Special & need 
Peutieaccae 
ve volumes is 1.00. 





MUNN & CO., Publishers, 





361 BROADWAY, NEW YORK, 























APRIL 7, 1900. 

















Scientific American. 













Founded by Mathew Carey, 1786. Fete bene bar, C. J. Shi —— . US.9TT 
— e pedal drivi aby Faulkner... >~ 645,947 
HENRY CAREY BAIRD & CO. Vending machine, G ¥. Brown Bec ccdecceccssesoseee 646,200 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS Veneer coiling and nailing machitie, G. A. Gage.. 645.999 
i hi Ventilator. Roof ventilator. 
810 Wainut St., Philadeiphia, Pa., U.S. A. Vessel hulls. hi or Cook & Stern 646,357 
pe Our New ond Revised ( ‘atalogue of Practical ana | Vessel indicator, A. L. MeCorm: ning. és . 646, 
scientific Books, ben | Catal 75 Catalogue Vessel, navigable, H. L. J.C. Ture........ i 
tenon wna one Bheoen Engine, Dachinery. & Vessels auxiliary motor for, K. T. Power 646,374 
/ Books on Sanitary Science, Gas ae Fung Pla Viscose, eae 1: of, KE. Thomas et ‘S 646,044 
ind our other Catalog’ wes and Cire Water gage. J. A. & 8. Fletcher....... 646,022 
to the Pio whole on os Ft Water, purifying, J. MacDougall..." 646, 2ST 
f yt to any ° one any part of Water purifying ap pacsens, C. L. Kennicott. . 640) 108 
ye inh his address Wave motor. J. C. _ OR ee 465,199 
en we ase Casaent ‘whesi. “Trolley wheel. Ve- 
Wheel, G. H. Crosby... - 6.185 
Wheeis, machine for making metai, EB. Binfelat.. 646209 
Wheels, making metal, K. Einteld . 6,270 
Winding machine yarn clearer, H. i Girdwood.. 645088 
Window screen, H. E. Gallaher............... 646.120 
Wire fabric, J. W. Sheppard............... . 46 131 
Woven fabric, M. Koook................cccecccececee 46,123 
Wrapper or envelop, J. Gearing. ................... 646,000 
wrepeane mac hine, Forbes & Grover......... .... 646.208 
Wrench, P. R. Coleman.... sean 
Wrench, M. D. a Pubgeweunseees te euedveuneeeyine titi 
Wrench, J. T. Viles .. O46, 
Yarn controller, T. Ashworth......202.070.0000 0207. 645,931 


In July, 1899, the Weather Bureau purchased 
forty New Centurys. I take pleasure in say- 
ing r five months’ trial they have 
proven Ce a well adapted for the special 
work for which they were pure viz. : 
that of preparing stencils from which to print 
the daily station weather maps. 

ILLIS L. MOOR 
Chief U. 8. Weather Burean. 


The New Century has no supe- 
rior on any kind of work. 
Send for Catalogue. 


AMERICAN WRITING MACHINE CO., 
302 Broadway, New York. 














Short stories by famous | 
authors, and illustrated by 
eminent artists, are pub- 
lished in every issue of 

COLLIER’S WEEKLY. | 


COLLIER’S WEEKLY has a circualtion of over 
200,000 copies per week— the largest of any peri- 
odical in the world that selis for $3.00 or more 
per year. For sale on all news-stands. 10 cents 


per copy. Sample copy free. Address COL- 
LIER'S WEEKLY, 521 West 13th St., New York 
ity. 





The No. 4 
YOST 


WRITING 
MACHINE 


Tee distinctive permattent align of the Yost 4 


a ee 
Yost Writing Machine Co. | 


NEW YORK CITY. LONDON, ENG. 


Che Cypewriter Exchange 

















and 
the 








ndotte St., 
KANSAS CITY, MO. 
209 North 9th St. 

ST. LOUIS, MO. 
432 Diamond St. 








Badge, W. F. McCarty 
Bath tub, W. Scott. 


lamp, bicycle, W. J. Frost. 
Leather fabric, 
Level, G. F. Conner.... 

Lock case, H. G. Voight 
Medallion, W. W. Coe 

Pan, cake, M. J. Rutherford. 
Photographic cabinet, B. E. . Ur nderwood. 
Post base, J. G. Gladney.. 


Scale frame standard, = W. Cuimer.. 
Scoop 
Seal ody, seif loc nine, E. Tyden 
Show case, display, J 
Siphons. etc., shield or Lanes for, J. ¢ ‘ederstrom. 
Soap dish, J. P. Step 
Sole fabric, shoe, J. 
Spoon or fork handle, J. 
Sprayer body, D. B. Smith 
Spraying apparatus atomizing tip, W. H. Rice.... 
Stove, heating, J. 


} Tricycle frame, W. Robson. . 


Vehicle motor casing, F. A. Phelps.. 
Wrench, G. 


Bakery product, certain named, F. Ragnar... 
Baking powder, Buyit & Tryit Company... 


Cotton fabrics, 
Cotton linings, J. W. soeeere & Sons 
Curios, certain named. 


Engine, double cylinder piston movement a a 


Gas manties, incandescent, 


lce cream in block form, F. L. Davis 
Insecticides, W. H 


Mendicaments, certain named, 
Millinery headwear, J. Miles 


34 
Oil of tobacco for cancer cure, Krengel & W inliby. j 
Packing house products, certain, Swift & 


Sad irons, A. C. 
Shade rollers. Seowant Hartshorn Company. 


DESIGNS. 





Beet thinner, J. Venhuizen Rm, 
Belt, R. F. Barry..... . Rm, 
Broom holder, F. J. Wallace...............+«+. . Ra 
Carpet button, stair, D. hedecnwee ieewes saves 42,3 
Coat pad, G. Goidman.. panerescdéabeseseene 32,417 
Cs Me. Wis MIE coccnesccceccistseccacseeceons 2.418 
SORE s Be Wis GEN «. epecceccece ~eoe 3240 
Filament for incandescent electric lights, 8. B. 
na bees eg asecvcecoccccesesevceseee «++» 32,008 
pore R. + — wy ren oavucodain J 
WeaTHER Bureau. ammer head, D. ( hit -» Bae 
Hook, garment supporting, T aylor «& Hammond. 32.383 
Wasntnaton, D. C., Dec, 4, 1899, Hook, whiffietree, L.. 8. Larson .. 32,405 


J. Nieder.....000... ene sence 413 


Pulley case, H. A. Frost.............. - 
Railway rail, 8. Hazard 

Razors, ete., handle for, W. ‘M. Taussig. 
Rein holder. T. W. Porter Sifee 
ene eater 


. G. Hutebinson 


K. McLaughlin 
Threshing machine cylinder tooth, G. 


bh. Gv F. Conner. 


BF. Cans coccscuiigntcetdnchcoseptagnee 


TRADE MARKS. 


Reer, lager. Pabst Brewing Company 
Brushes, Jobn L. Whiting & Son Company 4. a8, 


Chemical and pharmaceutical preparations, Heine 


& Company 


Cigarettes. cigars, and smoking and chewing 'to- 


bacco, Union Tobacco Company of America, 
MM, 36, 3 


J. Farnum & Company. 








Hi. Stearns. 
Embalming fluid, B. Witeotien” dr. 


lene. Pennsylvania Iron Works Company.. 
Flour, wheat. Herklotz, Corn & Company.. 
voes products, certain named, Stobie tunel 
ities, incandescent, Consolidated Incan- | 
descent Light Company 


Gloves, certain named. J. Adler & Company....... 34.35 
Hammers, A. R. Robertson a 
| Horse blankets, Beckman Company 


knit underwear, and gicves, Ferguson- 
inney Dry Goods Company 


Hosiery. 
Me 





Bowker 
Matches, American Match Machine Company. 
H. A. Bia 


Medicine, certain named, Winkelmann *. Brown 
ee Re Tr . & 


‘om- 
OEE cceenacensretsccesqpogesooneonbedesesece® csece f 

Perfume, 1. R. Harrison & Company. 

Ptiis. tron tonic, Kamps & Sacksteder...... 

Romety for certain named diseases, E. G 








P. emedy for certain named di 
Remedy Com 


leas and coffes, Griggs, Cooper & Company... 
rarpentine, T. Sealy. 
Whisky, E. Martin & Compan . M378 
Wire goods and articles made “a wire, Wright & 


Cotton Wire Cloth Company... .............e0e«. 392 
LABELS. 
* Acetol.” for a medicine, J. B. Smith................ %, 
* Austro Silk.” for dry goods, W. Simpson Sons & 
Compan y- 20s-h00nedvien +4: anenedng= 66 a 
* Bernheim’s Gold Coloring Solution,” for a color- 
ing solution, KE. C. Bernbeim.............-s..-+++- T7441 
“ Britannia Old Tom London Gin,” for gin, Witte- 
MOM Brothers... ..... 2. neces cccccccccvecccscossess 7437 
“Dr. Flora’s Remedy,” for a medicine, G. C. Cor- . 
nehus 745 


“ Eat Sun (Rise) a? sae for Breakfast,” for 
rolled oats, 8. F. 7 
“ Highland O. P. 8. scotch Whisky,” for whisky. 


146 Barclay St.. NEW YORK Wittemann Brothers...................-.000+. 7,436 
124 La Salle St., CHICAGO | « Hunt’ s Perfect Baking Powder.” for baking pow- 

t.. BOSTON “SU | AO Reeeerrtrer ae 7.440 
817 Wya = = Club,” tor whisky. Burke Brothers Com- 






‘ment, J. B er.. 
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